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PNEUMATIC TOOLS AT WORK ON THE PALMER MEMORIAL FOUNTAIN. 








| 
2 
: 
: 
: 
: 


: 
: 
: 
: 
) 
: 
: 


ae RR AEOE Rs ehhh hg Kha hahah = 


& Cleveland, O. New York. New Orleans. 


we a eS a 


LIDGERWOOD M’F’G CO., 


Boston. . Chicago. 
Philadelphia. 96 Liberty Street, Portland, Ore. 


STANDARD 
High-Speed 
Hoisting 


Cableways, 


Hoisting 


AND 
Engines. 


Built on the " nad) H eal | Conveying 
Duplicate ~~ STW ; MD 12 oe 3 : 
Part System. ~~ = ~=—- Devices, 


For Canal and “— Excavating, Dam Construction, Wall and Pier Building, Mining, 4 
wtb eat and General Contract Work. t 


Fiske Bol thers Retin n f th | 


NON-CARBONIZING OIL_~> 


FOR USE IN AIR CYLINDERS OF 


<_AIR COMPRESSORS, 


Also All Grades of Lubricants for use on Machinery 
Propelled by Compressed Air. 


Office and Salesroom, No. 59 WATER ST., NEW YORK, U. S. A. 


CABLE ee NDON OF SOLE AGENTS FOR SCOTLAND: 
“LUBROLEINE.’ 9 NEW BROAD STREET, JOHN MACDONALD & SON, 
GLASGOW, SCOTLAND. 
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THE WORK OF THE DRILL, 


FOR ALL PURPOSES: 
COAL, IRON, STONE, WATER, GOLD, SILVER, OIL, COPPER, TIN, ETC. 
-OEE.... 


‘Boring and Drilling” 


Methods of Boring. New Appliances. Sections of Strata, Etc. 
RECORDED. 
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Editorial Office: | Subscription: 
45 Devonshire Chambers, Bishopsgate, For the year, - - 10s. with postage. 
London, E. C. Single copies, - - 1s. 
SEE SEPTEMBER NUMBER FOR SPECIAL ILLUSTRATED REPORT 
OF BORING ENGINEERS’ CONGRESS AT FRANKFORT. - PRICE 2s. 
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We introduced the first air haulage into anthracite mines, and have installed 
about 9o per cent. of the air locomotives in use in America. We can refer to some 
25 plants in operation, each with one to six locomotives, track gauges 18 to 564 
inches, underground and surface haulage. Our designs are automatic, easily 
controlled and free from complications. 

SPECIAL OFFER: On application of Mine Superintendent or official of 
operation likely to use locomotives, we will mail free our Ninth Edition “Light 
Locomotives,” 233 pages, describing 600 steam and 60 air locomotives. To 


accommodate others a copy will be mailed on receipt of 50 cents (in stamps if 
Opired). 


adds... HK, PORTER COMPARY, - - 640 Wood St.. Pittsburgh, Pa. 
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Boston. New York. Philadelphia. Pittsburg. 


Foreign Dep’t, Dock House, Billiter St., London, E. C. 





NATIONAL TUBE COMPANY, 


MANUFACTURERS OF 


Standard Steam, Gas and Water Pipe. 
Locomotive and Stationary Boiler Tubes. 
Special Flanged Pipe for Compressed Air. 
Pump Columns for Mines. 
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Special Light Lap-Welded Pipe, fitted with the Converse 
Patent Lock Joint and Matheson Patent Joint for Water 
and Gas Mains. 

Cylinders with Dished or Flat Heads for Carbonic Acid and 
other Gases. 


NEW YORK ow HAVEMEYER BUILDING. 
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i = PULSOMETE PUMP 


“The Contractor’s Friend.” 


OFTEN IMITATED—NEVER EQUALED. 
OVER 20,000 IN USE. 
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Recent Important Improvements. 





The Handiest, Simplest and Most Efficient Steam Pump for 
General Low Service Mining, Quarrying, Railroad, Irrigating, 
Drainage, Coal-washing, Tank-filling, Paper Mill, Sewer and Bridge 
Contractors’ Purposes, etc., etc. 


Muddy or gritty liquids handled without injury to the Pump. 





PULSOMETER STEAM Pump Co. 


Catalogue on Application. 





Correspondence Solicited. 


135 GREENWICH STREET, NEW YORK. 
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The B, I=. Goodrich Company. ; 


AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U.S.A. 1 


NEW YORK: CHICAGO: SAN FRANCISCO : t 
66-68 Reade Street. 143 Lake Street. 35 New Montgomery Street. ; 


Rubber Goods_. Ss 


OF FINE QUALITY, 
HOSE FOR ALL PURPOSES. #6 


AIR HOSE for Rock Drills, Compressors, ILLUSTRATED 
Mining Machines, Pneumatic Riveters, etc. CATALOGUE. | 
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: STEAM HOSE, Etc. ! 
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Belting, Springs of all kinds, Valves, Gaskets, Rings, Packing, etc., etc. 
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| No Floats or Submerged Working | THE 


©") | MERRILL PNEUMATIC PUMP 


| 
| | Operated by 
ar a , _ COMPRESSED AIR. 


Suited to All Conditions and Piaces from 
Which Water is Taken. : 
Sent on Trial to All Parts of the Cousin: 
Single and Dupiex Displacement and Piston 
ade : : : 
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| MERRILL PNEUMATIC PUMP. CO., 


j 141 Broadway, New York. 


| 
| Duplex Displacement Type 
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“Compressed Air” 


Published Monthly. 


This is the only publication devoted to the useful application of compressed 
air, and it is the recognized authority on all matters pertaining to this subject. 


NOW IN ITS SIXTH YEAR. 


RATES OF SUBSCRIPTION. 


United States, Canada and Mexico, : : ‘ ‘ . per year, $1.00 


All other Countries, ‘ . ° F ‘ ° . si 
Single Copies, 


SPECIAL, 


lubs of ten subscribers, 


The attention of Engineers, Superintendents, Railroad Master Mechanics, 
Manufacturers of Compressed Air Appliances, Students, and all others 
whose association with compressed air require the widest knowledge of the 
application of air power is called to this Special Rate. It enables them 
to place the magazine in the hands of operators of compressed air 
apparatus by club subscriptions at*an extremely low cost. 


LIST OF BOOKS ON COMPRESSED AIR. 


Volume No. 5, Compressed Air,” cloth, 


March, 1900—February, 1901, inclusive. The twelve numbers of 
**Compressed Air,’ which make up this volume are profusely ilhistrated 
with fine half-tone engravings and line cuts of a large number of important 
applications of compressed air. 


“Compressed Air Production,’ by W. L. Saunders, ° ° - cloth, 


Compressed Air Production or The Theory and Practice of Air Compression. 
By W. L. Saunders. A practical treatise on air compression and com- 
pressed air machinery. [t contains rules, tables and data of value to 
engineers. 


*‘ Pumping by Compressed Air,’? by Edward A. Rix, ° . ° 


A practical treatise on this subject, containing valuable information, with 
diagrams and tables. The different systems are described and compared, 
and the advantages of each impartially stated. 


“*Compressed Air,” by Frank Richards, ‘ ° ° - Cloth, 

Compressed Air, by Frank Richards. Contains practical information upon air 
compression and the transmission and application of compressed air. 

“Liquid Air and the Liquefaction of Gases,” by Prof. T. O’Conor Sloane, 350 pages, 


Experiments upon the Transmission of Power by Compressed Air in Paris, by A. 
B. W. Kennedy, F. R. 8., M. Inst. C. E., Emeritus Professor of Engineering in 
University College, London. The Transmission and Distribution of Power 
from Central Station by Compressed Air, by William Cawthorne Unwin, B. 
8. C., F. R. S., M. Inst. C.E., ° 


The Transmission of Power by Compressed Air, by Robert Zahner, M. E., 


Forwarded postpaid on receipt of price. 
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i All Working Parts Incased. 
; Gears Run in Oil Chamber. 


An important feature which is found 
in NO OTHER pneumatic drill is an 
oil chamber enclosing the gears and bear- 
ings, allowing them to travel in oil, and 
avoiding wear, friction and frequent 
oiling. 

No. 00 Drill, Capacity 3/16 in. weight 51% lbs. 
No. 0 Drill, Capacity 7/16 in. weight 10% Ibs. 
No. 0 Extra Drill, Capacity 34 in. weight 15 lbs. 


No. 1 Drill, Capacity 1 in. weight 35 Ibs. 
No. 1 Extra Drill, Capacity 1} in. weight 49 lbs. 
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DIFFERENTIAL HOIST. 
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No. O BREAST DRILL. 


PNEUMATIC MOTOR HOISTS. 





Take little head-room. 

Light, easily handled. 

Not dependent on air pressure 
to sustain load, 

Made in following Capacities: 
Differential, Class ‘‘A’ Hoists 
1,500, 3,000, 5,000 and 10,000 
Ibs, Friction Brake, Class “B” 
Hoists, 800, 1,500 and 2,500 Its. 


+ 

Our goods are used by the 
U.S. GOVERNMENT 
in all NAVY YARDS 


‘ FRICTION BRAKE 
in the east. HolsT. 
Send for Iflustrated Catalog. 














EMPIRE ENGINE & MOTOR CO., 


OFFICE AND WORKS: 
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ORANGEBURGH, N. Y. 
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EMPIRE AIR TOOLS. 
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Established 1831. Annual Capacity 1,200. 


BALDWIN LOCOMOTIVE WORKS. 


Single Expansion aud Compound Compressed Air Locomotives, 








Adapted to a great variety 
of service. Built to gauges 
andtemplets izom stand- 
ard designs. 

Similar parts of different 
engines of same class per- 
fectly interchangeable. 

Highest efficiency  at- 
tained by compounding. 
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. BURNHAM, WILLIASIS & CO., 
PHILADELPHIA, PA., U.S. A. 
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THE 


. Moran Flexible Joint 


For high pressure, indispensable. 

Tightness, safety, flexibility and durability 
assured. 

Parties making experiments with Com- 


pressed Air may have the use of the “ Moran 
Joint” free for a limited time. 
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MORAN FLEXIBLE STEAM JOINT CO., 
¥ LOUISVILLE, - , : - + KENTUCKY. 
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CAMERON 


STEAM PUMPS 








COMPACT. 
SIMPLE. 
DURABLE. 


NO OUTSIDE 
VALVE GEAR. 


Easily Started. 
Easily Stopped. 
No Dead Centre. 


Thoroughly Reliable in 
Operation and Service. 


FOR EVERY DUTY. 


A Thoroughly Tested and 
| Guaranteed. 


BUILT FOR EXACTING 
SERVICE, 


PIPE PATTERN 


Our NEW 112 page catalogue 


REGULAR PATTERN will interest vou, 








A. S, CAMERON STEAM PUMP WORKS 


NEW YORK CITY, U.S. A. 
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USE AIRY sume cones steam 
Gage 


“THe HARRIS COMPOUND 
DiRECT AIR PRESSURE PUMP. 


Different from the ordinary 
displacement pump.—. 


us ar, 128 BROADWAY, NEW YORK. 
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AIR COMPRESSORS. 
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Actuated by Steam, Belt, Gearing, Gas, 
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Gasoline or Water Power. Suitable for every 
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purpose to which Pneumatic Power is 
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applied. 
New York Air Compressor Co. 


} 
| WORKS: ARLINGTON, N. J. 
Offices: 120 Liberty Street, New York. 


2 
< 


xm 





2. 
+} 


ec) 


2. 
- 


- 


Catalogue mailed upon application. _  _ em, 


bbb 








2. .%. .%. .%. 9. .% .%. .o 2 & 2 ©  & & 8 © & 9 8 & 2 & & © 8 8 8. 2 8. 8. 8.2, 
¢ wee Wie it We Whe ye Wie Sie Whe ik Wie ie Whe ae We We De ik We ik Wt ae ae ae st Se ae Se De ae ae ee 


Sa ae ae ae ae 


Se ae a ae a ae a ae Me ae a a Ma a ae a eM ee ae a Se Ma Oe a Me Se Me ee ee Se Se se 








aaa a. S.-C ee See ee eT 





Compressed ir. 


THE COMPRESSED AIR MAGAZINE. 


A MONTHLY PUBLICATION DEVOTED TO THB USE- 
FUL APPLICATION OF COMPRESSED AIR. 





w. L. SAUNDERS, - ” ‘Editor and Proprietor 


ti 7 Yamane 4 m 2 zi ° ed . | Associates 





~ Subscription, including postage, United States, 
Canada and Mexico, $1.00 a year. All other coun- 
tries, $1.5¢a year. Single copies, 10 cents. 





"Advertising rates furnished on application. 





We invite correspondence from engineers, con- 
tractors, inventors and others interested in com- 
pressed air. 


All communications should be addressed to Com- 
PRESSED AIR, 26 Cortlandt St., New York 


London Office, 114a Queen Victoria Street. 


Those who fail to receive papers promptly will 
please eotanihien us at once. 


Entered as Second-Class Matter at the New York 
N. Y. Post Office. 


VoL. VI. 


MARCH, I9gol. No. | 


This is the beginning of the sixth 
year in which Compressed Air has been 
published. During this time the paper 
has, we think, been strengthened, though 
its volume has not been largely in- 
creased. We have found it advisable to 
expend what little surplus we acquired, 
along the line of securing expert and 
technical assistance rather than in print- 
ers ink and paper. We still hold the 
unique position of being the only pub- 
lication exclusively devoted to com- 
pressed air interests, and in this respect 
we appeal strongly to advertisers who 
naturally gain greater advantages from 
a paper which has the field to itself, 
than one which covers only a portion of a 
field, however large it may be. We aim to 
make this paper a compendium of com- 
pressed air information, and to concen- 
trate in its pages all compressed air 
matter which is of practical value. Our 
chief aim is to be practical. It is su 
easy to be otherwise and it is so like the 
common newspaper to publish interest- 


ing things which attract attention, are 
read with interest and which are usually 
dangerous and misleading. It is also an 
easy matter to get papers which treat 
of compressed air on lines of higher 
mathematics. Such things are valuable 
in schools of learning and in text books, 
but they do not add to that information 
on the subject of compressed air which 
aids in accomplishing practical results. 
Hence we do not try to be theoretical 
beyond certain well defined limits. The 
past six years represent. a period of im- 
portant progress in compressed air ap- 
pliances. Much has been learned about 
this subject. A great many practical re- 
sults have been accomplished, and in an 
industrial and commercial way pneu- 
matic appliances during this period 
have left a stamp upon the com- 
munity and now stand as a recognized 
industry. The compression of air has 
shown economies. Six years ago the 
straight line air compressor with com- 
mon air pressure cylinders was the stan- 
dard type; to-day compound machines of 
the duplex pattern with intercoolers and 
other economical features are the pre- 
ferred types. The Corliss compressor, 
with its high duty engine, has been 
brought largely into use. Even con- 
tractors who put up plants that are more 
or less temporary are now adopting the 
Corliss compressor because of its econ- 
omy. In some instances that have come 
under our notice the saving in fuel alone 
in less than two years has more than 
paid the difference between the first cost 
of a Corliss and that of the common type 
of compressor. The common air com- 
pressor with two cylinders, one for steam 
and one for air, compressing to 100 
pounds air pressure and with 75 pounds 
steam pressure, will produce compressed 
air at the expenditure of 40 pounds -of 
steam per horse power hour. ‘The same 
work can be done with a Corliss compound, 
provided the steam pressure is increased 
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at an expenditure of 16% pounds of 
steam per horse power hour. Here is a sav- 
ing of over 50 per cent., which, when 
converted into coal in a plant of rea- 
sonable size, represents an important 
item. Corliss air compressors are even 
being introduced into the coal mines, 
where fuel is cheap and where it is a 
common thing to say that coal costs 
nothing. This has been done only in 
large plants, and in addition to the fuel 
Saving there is an added advantage 
of a safer machine, one which is less 
liable to accident and which lasts longer. 
During the past six years air compres- 
sors of large sizes have been installed 
and are now in operation compressing 
air to 3,000 pounds per square inch. An 
instance of this kind is the large in- 
stallation at West Twenty-fourth street, 
New York, driving about twenty pneu- 
matic street cars. 
stallation of consequence and the first 
experiment of magnitude of this kind 
which has ever been tried in this coun- 
try. Whatever criticism may be made 
against the motors no one disputes the 
fact that in this installation the gener- 
ating plant is a success, and that com- 
pressed air at high pressures is produced 
there at low cost. ‘This is because the 
apparatus combines the compound con- 
densing Corliss engine with the com- 
pound intercooling air cylinders. 
Pneumatic tools have been developed 
mostly during the past six years. To- 
day the pneumatic tool business is im- 
portant and profitable. There are 
eral large concerns in the business. Pneu- 
matic tools are more common than rock 
drills, and the machine shop which does 
not use them is not considered up to 
date. Practically all boiler and bridge 
work is done by the pneumatic tool. 
Several railroad yards of magnitude are 
equipped with pneumatic 
lifting, switching, chipping, boring, riv- 
eting and painting. 


This is the first in- 
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devices for 


This American in- 
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vention has been applied abroad during 
the past two or three years, and at pres- 
ent most of the shipyards in Scotland 
are equipped with these tools. We have 
referred only briefly to switching in rail- 
road yards by compressed air. This is 
now an important invention in the rail- 
road business, perhaps next in import- 
ance to the air brake. The adoption of 
the pneumatic switch and signal by the 
great Pennsylvania Railroad, New York 
Central and other standard American 
roads remoyes any doubt as to the value 
of this system. 

Pumping water by compressed air, 
though introduced prior to six years ago, 
has made progress during this period 
and has become a recognized method of 
pumping water. We will not dwell upon 
this subject, because our readers have 
been fortunate enough to learn all the 
details pertaining to pumping water by 
compressed air through recent issues of 
this paper in an article written by Mfr. 
Edward A. Rix, of San Francisco. Mr. 
Rix has handled this subject in a mas- 
terly manner and has covered the field 
thoroughly. His paper has been put in 
book form, and for further particulars 
on this subject we refer to our adver- 
tising columns. 

Pneumatic dispatch, that is the con- 
veying of parcels, mail, packages, etc., 
by compressed air, has been brought to 
a point of commercial success during the 
past few years. The Batcheller system, 
which is most largely used at present, 
has been installed in New York, Phila- 
delphia, Boston and other places, and is 
now in constant service. 

Liquid air deserves mention here as an 
important scientific discovery only. This 
is as far as we go in our views of liquid 
air, as readers of this paper know that we 
have not been a party to the extrava- 
gant claims made for this discovery. It 
is to be regretted that the knowledge 


gained by the discovery of liquid air 
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should have been diverted into the di- 
rection of catchpenny schemes and ex- 
aggerated claims. So greatly has this 
subject been abused that competent per- 
sons now fight shy of it. Liquid air has 
been too ciosely associated with Keely 
motor ideas, and we have no doubt that 
many experimenters who might other- 
wise have achieved practical results out 
of it have dropped all consideration of 
the subject. 


We show on the front page an interesting 
application of the pneumatic tool at work 
carving the Palmer Memorial Fountain, 
which 1s now nearly completed. The 
memorial is to commemorate the late U. S. 
Senator Palmer of Michigan. 





Pneumatic Tools and Appliances in Foundry 
Service. 


BY MR. W. P. PRESSINGER, NEW YORK, N. Y. 


In discussing the employment of pneu- 
matic tools and appliances in foundry 
work, it is not my purpose to describe any 
device not perhaps familiar to you all, but 
rather to present, in as brief and collective 
a form as the subject permits, the various 
appliances which have lightened labor and 
reduced costs in foundry service that are 
dependent upon compressed air as their 
actuating medium. 

The introduction of pneumatic tools in 
a form marketably perfected for shop or 
foundry usage dates back but a few years, 
and their wide-spread adoption, remark- 
able for its rapidity, is, after all, the most 
convincing proof of their commercial 
value. To-day a boiler shop or machine 
shop devoid of compressed air equipment 
is a rarity, and if the foundry end of our 
mechanical community is not so well pro- 
vided for, I venture to say that it is be- 
cause the merits and labor-saving proper- 
ties of pneumatic machinery have not, in 
the rapid development of the business, 
been as thoroughly demonstrated to the 
foundry trade. The day is near at hand, 
however, when a foundry without pneu- 
matic equipment cannot produce its output 
in commercial competition with foundries 
that have adopted it. 


The best known and most widely em- 
ployed foundry appliance actuated by 
compressed air is the pneumatic hoist, 
originally used only in the straight lift, 
piston and cylinder form, but now utilized 
in a variety of types. | 

The accompanying view shows collec- 
tively the vertical hoist and the horizontal 
style, the latter being desirable when avail- 
able head room is scant. The horizontal 
hoist may be arranged for a lift of 2 feet 
or 4 feet for each foot of piston travel, 
when desired. Operated by a simple 
three-way valve, with no complicated 
mechanism, these hoists are well nigh in- 
dispensable for duty not requiring an im- 
movably sustained load. For this latter 
demand, where irregular action is not per- 
missable, a more refined type of hoist is 
obtainable in which the incompressible 
qualities of oil are used to govern and re- 
strain the sometimes too elastic proper- 
ties of compressed air. This is accom- 
plished by providing the hoist with a hol- 
low piston rod filled with oil, thereby pre- 
venting a more rapid movement of the pis- 
ton in its upward travel than emission of 
the oil through the necessary controlling 
valve will permit. This form of hoist 
eliminates that element of danger which 
otherwise would be present in handling 
vessels of molten metal, and also per- 
mits a sort of elastic positiveness which 
is so essentially desirable. In the actual 
work of molding, as in lifting copes and 
molds, drawing patterns and moving 
cores, the air hoists will do 50 per cent. 
more work in an easier and better man- 
ner, without the danger of losing castings 
and with considerable saving in repairs. 
The peculiar adaptability of this device, 
properly rigged, as a drop or casting 
breaker, is apparent, since it is evident 
that the sudden release of the load could 
not possibly effect the regular and even 
progress of the piston in its return stroke. 
This machine will break three-half-pigs 
into three pieces each, in one minute, and 
can easily break 20 tons of pig while a 
man is breaking up one ton by the old 
sledge method. 

The Motor Chain Hoist is a more re- 
cently developed appliance, intended for 
similar service, and embodies compactness 
of form with rapid, even speed and perfect 
regulation. It consists of the motor famil- 
iar to all users of pneumatic drills, so 
combined with a chain hoist as to permit 
quick movement, accurate suspension of 
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lead and prompt reversibility. One of the 
latest types operates the motor in a bath 
of oil, avoiding the annoyance sometimes 
due to insufficient lubrication because of 
the inaccessible location in which the hoist 
must operate. These hoists, with adequate 
pressure, are made in sizes to lift up to 
10,000 pounds in weight, at speeds vary- 
ing from 10 to 36 feet per minute. 

A most useful foundry appliance, famil- 
iar to you all, is the Pneumatic Hammer 
for chipping castings; in fact, so general 
has become the adoption of this invalu- 
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seemingly limitless, it has established it- 
self, next to the pneumatic hammer, as 
the most generally used type of air tool. 
When a large, heavy casting is to be 
broken up for return to the cupola, a 
small pneumatic drill may be advantage- 
ously used to drill a suitable number of 
small holes into which may be inserted a 
round taper steel wedge which, with a few 
well directed hammer blows, will sever the 
piece into parts suitable for remelting. 
The application of the drill motor 
equipped as a casting cleaner, will appeal 
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able tool, that the mere presentation of it 
in the accompanying views, showing a few 
of its best known forms of application, 
will suffice, supplemented by the general 
statement that one man with one of these 
tools will customarily do the work of four 
men following the old methods. 

The Air Drill is another very familiar 
labor-saving device in some classes of 
foundry work, though more peculiarly a 
tool possessing a wide variety of useful- 
ness in the shop, where for drilling, ream- 
ing, rolling flues, and other applications 


to you as a saver of labor and money 
without further argument when its im- 
mense speed and power are considered. 
One of the most recently perfected 
pneumatic devices suitable only to foundry 
requirements is the Pneumatic Sand Ram- 
mer, now shown in its most improved 
form. Accurately counterbalanced, the 
weight of this tool completely rigged is 
not quite 300 pounds, and operated under 
an air pressure of 40 pounds per square 
inch it will deliver an average of 300 
blows per minute. The maximum stroke 
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is 7 inches, but the length of stroke and 
consequently the number of blows deliv- 
ered, may be changed at the will of the 
operator by simply varying the proximity 
of the rammer to the work. It is estimat- 
ed that a greater quantity of sand can be 
rammed in a more effectual manner by 
this machine than five men can do by 
hand. 

Passing from the Sand Rammer, possi- 
bly the newest of pneumatic contrivances 
to serve the foundryman’s needs, we reach 
what to me seemed to be the oldest and 
one of the most widely known, though 
perhaps not most widely used, of them all 
—the Pneumatic Sand Blast. Embracing 
a broad field of application and in some 
way adapted to the needs of almost every 
known form of foundry work, the adop- 
tion of the Sand Blast has been retarded 








swered with the qualification that it is 
difficult to approximate on general work. 
The argument continues, that on ordinary 
iron, steel, brass and bronze castings, one 
man operating a Sand Blast apparatus 
consuming 120 feet of cubic air per minute, 
will clean more surface and remove more 
cores in a given time than is possible for 
from six to ten men to do with the ham- 
mers, chisels and brushes, and the finished 
work left by the Sand Blast is infinitely 
better than can possibly be produced by 
hand laborers. Burned sand or scale is 
removed rapidly by the blast, and not only 
does it effect a great saving in time and 
labor, but a further saving is effected on 
castings to be machined; the removal of 
the oxide in itself is a great saving on 
tools, and in many cases the tools can be 
run at an increased speed. This applies 
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somewhat through patent limitations and 
ultra-conservative methods of introduc- 
tion. Another objection has been its 
wasteful utilization of what was formerly 
a most expensive commodity—compressed 
air—but this element of criticism is elim- 
inated in a great measure because of the 
rapid strides in the development of eco- 
nomical and efficient air compressing ma- 
chinery. The value of the Sand Blast for 
foundry use, if obtainable at proper oper- 
ating cost, being universally conceded, I 
will sum up my reference to this device 
by quoting from the pamphlet of a manu- 
facturer, treating the subject from an ar- 
gumentative standpoint: 

“The question is asked, does the Sand 
Blast pay, for foundry use? And is an- 


particularly to milling cutters. Difficult 
and intricate cores are readily removed, 
and in cleaning steel castings in which 
large quantities of wire nails are used, the 
sand is eaten away first, and subsequently 
the nails will fall to the ground, sand 
blasted, perfectly clean, and in condition 
to be used over again. In a number of 
foundries where the Sand Blast has been 
introduced the use of facings has been dis- 
continued. In-some cases the only objec- 
tion, in fact, that has been made to the 
Sand Blast is an unpleasant habit of mak- 
ing defects too plainly discernable.” 
Another recent improvement in connec- 
tion with the Sand Blast is the applica- 
tion of it in conjunction with tumbling 
barrels. These barrels run very slowly 
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and consequently there is slight risk of 
breaking a fragile casting; neither are the 
edges of them worn off and destroyed, 
as in the case of ordinary rattling at high 
speed. The castings are not cleaned by 
tumbling, but by sand blast inserted at one 
or both ends of the barrel. The usual 
time consumed in cleaning a charge of this 
barrel is from 20 to 30 minutes. 

The device next is a _ Pneumatic 
Sand Sifter, representing another method 
of utilizing the air drill motor for the 
needs of the foundry. With compressed 
air available for its operation, the value 
of this apparatus through saving of labor 
and attention becomes readily apparent 
It can be removed from place to place in 
the performance of its work, saving the 
time and labor otherwise required to con 
vey sand to a fixed sifting point. 
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I have refrained purposely from any de 
tailed reference to the Pneumatic Mould- 
ing Machine, a most important feature of 
compressed air foundry equipment, be- 
cause the economy and value of this de- 
vice have been so recently placed before 
you in a paper devoted exclusively to the 
subject. Suffice it to say that the Pneu- 
matic Moulding Machine presents in itself 





a most potent argument for the introduc- 
tion of the air compressor in foundry 
service, 

The Pneumatic Painting Machine is a 
simple form of compressed air device de- 
serving a place in this naper, because of 
its exceptional economy for painting the 
interiors of foundry buildings. One man 
with this handy utensil can cover more 
space and distribute the paint more even- 
ly than four men using ordinary paint 
brushes. The air consumption is moder- 
ate and the results all that can be desired. 

There are, of course, numerous special 
employments of compressed air in foundry 
work peculiarly adaptable to individual 
conditions, but not of general interest or 
application, reference to which is not with 
in the province of this paper, but such ap 
plications suggest the inevitable conclusion 
that when once you have compressed air 
available, the number of convenient and 
economical possibilities that it presents to 
the progressive operator is surprising, and 
its field of usefulness in your service 
broadens with amazing. but none the less 
gratifying, rapidity. Second only to elec- 
tricity in its fascinating possibilities, com- 
pressed air yields nothing to electricity as 
a power with properties peculiarly its own, 
inimitable and unsurpassed in the com- 
mercial development of our time, and 
with the constantly rising standard of ef 
ficiency in air compressing machinery, that 
most important source of power which 
regulates the value of pneumatic appli 
ances, more widespread adoption is 
inevitable. Imperfect and wasteful air 
compressors, possessing the primary virtue 
of cheapness, but with all the faults in th 
mechanical calendar, will do more to off 
set the resultant value to be derived from 
the use of pneumatic foundry equipment, 
than labor antagonism, either secret or 
expressed. Therefore, to derive the ut- 
most benefits from the installation of com- 
pressed air machinery, the selection of a 
compressor should be carefully considered. 
It is unwise to install a compressor just 
about equal in capacity to present require- 
ments, good practice being to provide a 
compressor at least 50 per cent. greater in 
capacity than immedate necessities de- 
mand. Compressors of the duplex type 
are divisible, permitting the installation 
and operation of one-half at first, and the 
other half when the additional capacity 
is needed. The theoretical capacity of an 
air compressor stated in the list of the 
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maker, is not the equivalent of the actual 
volume of air needed for the service. All 
makers list their compressors according 
to theoretical measurement, but the effi- 
ciency of the compressor is determined by 
the volume of air actually delivered with 
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a given consumption of power. The 
cheap air compressor usually proves the 
most expensive. If a water pump fails in 
its work, or if a steam engine is deficient, 
the short-comings are self-evident, but if 





an air compressor is poorly designed or 
badly constructed, it may continue in the 
evil of its ways until the scrap heap claims 
it for its own; unless, as is more likely, 
an absolute breakdown calls attention to 
its deficiencies and shows, all too late, that 
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the hole it has made in the coal pile, added 
to the cost of keeping it in repair, would 
have paid a handsome interest on the addi- 
tional first cost of a properly designed and 
properly constructed compressor. Sec- 
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ond-hand compressors are poor invest- 
ments, unless known to have given satis- 
faction in service similar to that for which 
intended, and, in any case, the working 
parts should be carefully examined to see 
that they retain their full measure of use- 
fulness An air compressor.. with valves, 
pistons, etc., worn out or in bad repair, 
can waste a great amount of power. 
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The use of air brdke pumps and direct- 
acting compressors is very bad practice, as 
statistics show that their steam consump- 
tion is about five times that of a crank 
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Intake air to the compressor should not 
be drawn from a hot engine room, or from 
any point where dust is abundant. The 
volume of air delivered by the compressor 
increases proportionately as the tempera- 
ture of the intake air is lowered, and dust 
or grit entering the compressor clogs the 
valves, cuts the cylinders and generally 
impairs the efficiency. 

The selection of an air receiver should 
have careful consideration. Compressed 
air under 100 pounds pressure will leak a 
horse-power through a 1-16 inch diameter 
hole in five minutes, and a _ well-made, 
strong and tight air receiver is the sec- 
ond essentially important factor if you 
would realize to the utmost all the ad- 
vantages which compressed air provides. 

Test the air-piping under full pressure 
when it is installed and at regular inter- 
vals thereafter, allowing the pressure to 
remain an adequate length of time, and if 
the gauge indicates leakage, locate and 




















and fly-wheel compressor for the same 
volume and pressure of air delivered. In- 
stall a steam-driven compressor, if your 
steam supply is plenty; otherwise a belted 
compressor may serve best. 


PNEUMATIC SAND SIFTER. 


remedy it. To secure the best results and 
eliminate moisture from the compressed 
air, connect your pipe leading from the 
compressor to the top of the receiver, and 
lead your air pipe to points of consump- 
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tion from the bottom of the receiver. 
Proper provision should be made for 
draining condensed moisture at regular 
intervals in the system. The simplest 
method is to slightly incline the branches 
leading from the main line and _ insert 
drain cocks before the hose connections 
are reached. In pneumatic equipment, as 
in all things else, the proverbial ounce of 
prevention saves the pound of cure. Ex- 
perienced knowledge which the com- 
pressor maker or pneumatic tool manu- 
facturer is ready to provide, coupled with 
sound calculation, will assure the highest 
results and utmost economy. Whether to 
put in a steam-driven or belt-actuated 
compressor; whether it should be of the 
duplex or single type and have simple or 
compound cylinders; where best to locate 
the compressor and where to place the 
receiver; what size of receiver is ade- 
quate; whether the size of the plant war- 
rants provision for reheating the air—all 
these are points requiring careful consid- 
eration. In installing pneumatic equip- 
ment it is generally desirable to procure 
the entire outfit from one source. Thus, 
division of responsibility for the success- 
ful operation of any feature of the plant 
is avoided, and one guarantee covers 
everything. 








A Hydraulic Compression, Transmission and 
Pumping Plant Without a Moving Part. 





BY A. D, FOOTE, MEM. AM. SOC. C E, 





So much is being published and so 
many patents are being taken out con- 
cerning Hydraulic Air Compression that 
a description of a Hydraulic Air Com- 
pression, Transmission and Pumping 
Plant erected in 1893-94 may be of in- 
terest, especially to the recent patentees. 

About twenty-five miles southeast of 
Bliss’ Station, Idaho, on the Oregon 
Short Line Railroad, the north bank of 
the Snake River forms a bluff some 300 
teet high. The upper 100 feet of this 
bluff is composed of lava; the lower 200 
feet was once the bottom of a lake. 
Near, but above the junction of these 
formations, water gushes out of the lava 
as out of a sponge and forms in streams 
and jets falling nearly perpendicular to 
the river below. The lava has a yellow- 
ish gray color exactly resembling a pet- 
rified sponge, and the water oozes from 
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it as if squeezed out. The Thousand 
Springs, as they are called, extend for 
several miles along the river, but are 
principally concentrated within a distance 
of perhaps 2,000 feet. In this dis- 
tance over 1,500 cubic feet per second of 
water is continuously falling 200 feet to 
the river, forming not only an _ ideal 
water power, but one of the most in- 
teresting and beautiful scenes on the con- 
tinent. 


For 300 miles along the north bank of 
the Snake River, from Shotgun Creek to 
the Malade, not a sign can be found of 
water ever having flowed over the sur- 
face to the river. The Snowy Range to 
the northward has rivers and streams 
that flow down to the edge of the desert 
and disappear in the fissures of the lava. 
The old lake bed holds them up and 
by devious ways and tortuous passages 
they filter through the lava and form 
the vast reservoir which supplies the 
unchanging flow that gushes from the 
canyon wall. From the top of this wall 
or bluff to the northward extends the 
Snake River Desert. Much of it would 
be fine agricultural land if supplied with 
water. Under the direction of the writer 
surveys were made for this purpose in 
’o1 and ’92, but it was found that there 
was no land which could be reached 
without pumping. 

In ’93 the writer was again investi- 
gating this ideal water supply for power 
for electric transmission, though it is a 
hundred miles from the mines where it 
could be used. A young engineer named 
William Priestly was there with one man 
helping him, soldering old iron pipes to- 
gether and putting them up the face of 
the bluff to make a preliminary trial of 
compressing air by entraining it in fall- 
ing water and then raising water by en- 
training it in rising air. The whole idea 
and plan seemed to be entirely original 
except a hint about compressing air in 
falling water, which he had found in 
the Engineering News. The air lift pump 
he had never heard of, nor had he ever 
known of assisting a pump by forcing 
air into the water column, and he thought 
it absolutely essential that his apparatus 
should be vertical. When assured that 
his preliminary triais were unnecessary, 
that his column need not be vertical, 
and that water had actually been lifted 
up an incline by compressed air, his de- 
light was simply comical, for he had the 
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true engineer’s instinct, thinking only of 
the success of his machine and not of 
who found the way. 

The accompanying photograph, hav- 
ing been taken from below, make the 
bluff appear much less vertical than it 
should otherwise. They render a de- 
scription hardly necessary. 

It was an easy matter to excavate 
along the water bearing stratum and col- 
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ervoir the air was transmitted to the 
second U shaped pipe, which was filled 
by water from the same source as the 
first, and arranged as in the Pohle Air 
Lift pump, the rising air entraining the 
water and carrying it up and over the 
bluff. 

Here, then, in 1894, was successfully 
working a hydraulic air compression, 
power transmission and water raising 
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lect the exuding water in a flume which 
was supported in a convenient ledge, and 
carry it to the upper end of a U shaped 
pipe which rested against the bluff. This 
pipe formed his air compressor and de- 
livered the air into the reservoir shown 
by entraining it in the falling water in a 
manner precisely similar to the Taylor 
Hydraulic Air Compressor at Magog, 
Quebec, installed in 1896. From this res- 


apparatus, all without a moving part, in- 
vented and built by young Priestly al- 
most alone with his ideas, in the middle 
of the sage brush desert of Southern 
Idaho. 

Like nearly every other irrigation proj- 
ect in America, it was not a success 
financially and was sold by the Sheriff in 
a few years—a not uncommon reward 
for the engineer who “breaks the trails.” 
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PART I. 


EWART C. AMOS, M. I. M. E. 


The engineering industry at the present 
time is enjoying a period of activity quite 
unprecedented in its history, and, as a 
consequence, is calling for an immense in- 
crease in the number of its labor-reducing 
machines. Prominent among these are 
portable pneumatic tools and appliances. 
They have been used in America for a 
considerable time, although in this coun- 
try, with certain exceptions, they have not 
been so well appreciated until the last few 
years, and considering their importance 
and the valuable assistance they are ren- 
dering to the shipbuilding and many 
other industries, it is somewhat singular 
that comparatively little information has 
been circulated about them, except by 
trade descriptions. 

At the same time, the subject is by no 
means a new one to some who have used 
pneumatic tools for some years past, but 
it is hoped that the various tools de- 
scribed and illustrated in this paper may 
be of interest as showing what has been 
achieved up to the present date. The 
various tools which can be driven by com- 
pressed air are many, and are rapidly in- 
creasing in number; but it is proposed 
only to refer to portable hammers, riv- 
eters and drills, making also a very brief 
reference to hoists and other appliances 
driven by compressed air. 

Hammers.—Since the mechanism em- 
ployed for utilizing compressed air to se- 
cure a percussive action is cssentially the 
same in both hammers and riveters, it 
will be sufficient to describe the mechan- 
ism in one of them only, and for this pur- 
pose the hammer will serve. Plate 1 
shows several improved forms. 

Hammers may broadly be divided into 
two types, namely, the valveless hammer 
and the valve hammer. This is a con- 
venient description, yet perhaps not strict- 
ly correct, because, although the valveless 
hammer has no valve beyond the striking 
piston, this is itself a valve to effect the 
proper admission of air to alternate ends 
of the working cylinder; while in the 


* Abstract of a paper presented at the meetings 
of The Institute of Mechanical Engineers, London, 
February and March 22, 1900, and printed in the 
Proceedings of The Institute. 
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valve hammer, a_ reciprocating valve, 
working either at right angles to or paral- 
lel with the striking piston, acts in com- 
bination with it to regulate the inlet and 
exhaust of the compressed air. 

Valveless Hammers have essentially a 
short stroke, and although economical in 
air consumption in relation to the num- 
ber of blows given, they will not compare 
with valve hammers in giving powerful 
blows, which are necessary in heavy chip- 
ping or riveting. Owing, however, to 
their simple construction, ‘they have prob- 
ably a longer life than the valve ham- 
mers, and for such purposes as beading 
flues, light caulking and chipping, and es- 
pecially carving in stone, etc., thev com- 
pare very favorably with their rivals. The 
speed of the valveless hammers is very 
high, being 10,000 to 20,000 strokes per 
minute. 

Valve Hammers will probably secure 
the market for general and heavy chip- 
ping, caulking and riveting. Their speed 
for ordinary work ranges from 1,500 to 
2,000 blows per minute, although they 
can be driven much faster. Their stroke, 
however, is considerably longer than that 
of the valveless hammers, and the blow 
struck correspondingly harder. 

There is more air lost in the ports, but 
other advantages, including better con- 
trol for using the air expansively, over- 
come this small defect. It is well known 
that the nature of a blow (whether light 
or heavy) on various materials, produces 
an effect apart from the actual work done 
as measured in foot-pounds. For exam- 
ple. 10,000 small blows representing a cer- 
tain number of foot-pounds might fail to 
produce a desired result, which a smaller 
number of heavy blows, representing less 
energy in foot-pounds, might effect. 

Having now considered the claims and 
advantages of the different types of ham- 
mers, all of which it may be stated can be 
worked economically at from 60 Ibs. to 
80 Ibs. (*100 lbs.) per square inch, refer- 
ence must be made to the illustrations in 
order to explain their construction and ac- 
tion under compressed air. 

“Ross” Hammer.—Fig. 1 shows in sec- 
tion a “Ross” hammer, in which the 
striking piston becomes the valve to con- 
trol the admission and exhaust of the air. 


(*Ed.—Manufacturers of tools are asking for 
100 Ibs. as a result of harder material being used 
in rivets and boiler plates. ] 
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A represents the outer casing, made from 
solid drawn steel tube, bored and fitted 
with a phosphor bronze liner B, which 
forms the cylinder in which the piston 
works; E, the striking piston made from 
a steel forging, ground to fit the cylinder ; 
D, the exhaust ports, open to the atmos- 
phere through the valve G; C and P, the 
admission ports, admitting live air to al- 
ternate ends of the piston; K, another 
port always open to the air supply; G, the 
exhaust valve; H, the trigger actuating 
the same; F, the phosphor bronze handle, 
to which live air is admitted at the point 
F?; L, a piston cushion, has always full 
and constant pressure behind it from the 
air supply through the port L’; and M 
shows the working tool. 

It must be noted that this hammer is 
caused to work by the opening of the ex- 
haust, and not by regulation of the ad- 
mission. The direction taken by the air 
under pressure, when connected to the 
handle at F’, will be readily seen by not- 
ing the arrows. The piston is slightly re- 
duced in diameter in the middle, and the 
inside edges of the two collars thus pro- 
duced form the cut-off edges for pressure, 
while their outsides govern the exhaust 
ports. It will be readily seen that, when 
the piston is in the middle of its stroke, 
there is a dead point, the live air only 
finding admission to the chamber formed 
by the reduced portion of the piston, since 
the ports C and P are both cut off from 
admission of live air, but this does not 
interfere with its proper working, as the 
lap is very small. Moreover, when start- 
ing, the piston will fall either to one end 
of the cylinder or the other by gravity, 
and when at work the momentum carries 
it over the dead point. The diagram 
shows the front exhaust-valve open, and 
the piston just commencing to make its 


forward stroke. Air flows through K, 
thence through C, passing between the 
annular space formed between the liner 


and the outer casing, and through C’* to 
back of piston thus driving it forward. At 
the same time, exhaust takes place from 
the front of the piston through D. The 
same action takes place on the rearward 
stroke, when the forward ports P and P* 
are then in communication with K. In or- 
der, as far as possible, to eliminate vibra- 
tion, a condition which is present in all 
hammers, the cushion piston L has been 
introduced at the rear of piston. 


“Q and C” Hammer.—Fig. 2 shows 
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in section a “Q and C” single ham- 
mer. A represents a bronze handle, into 
which is fitted the steel liner B, which 
forms the working cylinder; C, the strik- 
ing piston, which acts as its own valve; 
D, the outer cap, connecting the liner to 
the handle; E, the throttle valve; F, the 
trigger actuating same; and G, the point 
to which the air supply is attached. The 
action of the hammer on the trigger be- 
ing depressed is as follows: The air hav- 
ing passed the valve E flows along the 
passage d, and through a large air-port 
into the cylinder or pressure chamber ; this 
has the effect of maintaining a constant 
pressure under the shoulder of the piston, 
and tends to drive it backward. When, 
however, the ports b in the piston C, 
which are also large openings, come into 
communication with the cylinder, the 
pressure fills the hollow portion of the 








FIG. I. 


ROSS HAMMER. 


piston and the cylinder in its rear, driving 
the piston forward to strike its blow. At 
this instant, however, the piston ports 
come into communication with the ex- 
haust port c, when the pressure under the 
piston shoulder again returns the piston 
and the blows are repeated in rapid suc- 
cession—it is stated as many as 10,000 to 
20,000 per minute. It will be noticed that 
in this arrangement of ports the air is 
used expansively. The same type of ham- 
mer is made in a modified form, being 
provided with a second piston placed in 
the rear of the other, the air working 
between the two pistons for the forward 
stroke. It is claimed for this that vibra- 
tion is reduced to a minimum. 

Coming now to the valve hammers, to 
describe them briefly, and the same time 
accurately, is not an easy matter, be- 
cause although they are simple in action 
and not excessively complicated with re- 
gard to the number of working parts, yet 
their movements and arrangements of 
ports are such as to make their descrip- 
tion somewhat difficult. 
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The action of the tool is as follows: 
Air under pressure having been admitted 
by operating the valve H, passes through 
the opening e, and under the head of the 
valve E, thus forcing it into the position 
shown in Fig. 3. The air is then able to 
pass into the cylinder, through the open- 
ing e’, and thus forces the piston forward 
into the position shown in Fig. 4. It will 
be noted that the piston is reduced in 
diameter at b, which together with the 
cylinder forms a chamber b’, so that as 
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the piston nears its forward limit of 
stroke, air pressure enters the chamber b’ 
from the passage a’, which is in direct 
communication with space e. At the 
same time the passage a* is brought into 
communication with b*, and thus the air 
passes along to the top of the valve E, 
and forces it into the bottom position as 
shown in Figs. 3 and 6. When the valve 
is in this position, a clear way for the 
compressed air is open to the front end 
of piston through e, e’, and a’, thus ef- 
fecting the return of the piston. Thus 
far the live air admission has been dealt 
with to drive both piston and valve in 
both directions. Coming now to the ex- 
haust and taking the piston in its rear- 
ward motion first, the air escapes along 
the passage a‘ and through the openings 
e* in valve and out through e°. In_its 
forward motion the piston exhausts first 
through a‘, which leads direct to outer 
atmosphere, see Fig. 5 When a‘ Is 
passed, the air escapes through a’, which 
is open to atmosphere through e*, e* and 
e*, when the valve E is up. The ex- 
haust of the valve is effected thus :—Dur- 
ing the backward movement of the piston 
and as its annular portion is passing the 
orifice of a*, it permits the air pressure 
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on top of valve E to escape through a? 
and a® into b’, and a°® and a’, to atmos- 
phere, with the result that superior pres- 
sure under valve head from e again lifts 
the valve. The valve is forced into its 
bottom position due to its area on the top 
being larger than the ring underneath its 
head. It is obvious that both the strik- 
ing piston in its backward stroke and the 











FIG, 3. ‘‘ LITTLE GIANT’? HAMMER, 
LEFT HALF. 
valve in both directions should receive 
some form of cushioning, so as to reduce 
shock, and prevent injury to valve and 
cylinder. In the piston this is effected by 
its closing the port a* before the end of 
its stroke. In the valve the desired 
cushioning is secured in its upward 
stroke by means of the boss e’, which 
causes the air to escape rather slowly into 
a*. In its downward stroke the cushioning 
is effected thus :—The portion of e* of the 
valve E is of a diameter nearly equal to 
the small bore of the valve bushing, and 
there is also provided a small groove e’®, 
Fig. 5. When the valve is moving down, 
the portion e® first enters the small bore 
of the valve chamber, and this tends to 
retard the passage of the air through 
the bore, and permits the excess of air to 
act as a cushion. Up to a certain limit 
the same hammer may be used to give 
light or heavy blows, and this may be 
effected by regulating the amount of 
opening given to the throttle valve. It is 
not desirable, however, to simply rely 
upon the trigger to do this, but preferably 
to provide a regulator, so that however 
hard the trigger may be pushed it only 
opens the valve the desired amount. In 
the “Little Giant” hammer this result is 
obtained by making the throttle-valve 
bushing in two portions, G and G*. The 
part G is fixed to the handle whilst G’* is 
capable of being screwed in or out. The 
effect of this adjustment, when taken in 
combination with the valve H and _ the 
trigger I, is such that when G’ is un- 
screwed, the port g' may be moved into 
such a position that the valve H can be 
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pushed by the trigger I to the limit of its 
stroke without uncovering the port g' at 
all, and by adjustment of the part G’ any 
desired opening may be given for the ad- 
mission of air. In order to put the valve 
H in equilibrium a small opening admits 
the compressed air to either side of it, 


which, together with the spring shown, ef- 
will be 


fects the desired result. It ob- 








FIG. 4. ‘*‘ LITTLE GIANT” HAMMER, 

RIGHT HALF (INVERTED). 
vious that fewness of parts, and especially 
of joints, are desirable in the construction 
of a tool using compressed air at a high 
pressure, since the possibility of leakage 
is thereby considerably reduced. The 
question of joints is of necessity more dif- 
ficult to deal with in a valve hammer than 
with a valveless hammer, but in the “Lit- 
tle Giant” type this danger has been re- 
duced to a minimum, by dispensing with 
a valve block and inserting the valve bush- 
ing direct into the handle, whilst the cyl- 
inder portion A is securely fixed to the 
handle F by means of a sleeve K. An- 
other feature of this hammer is the econ- 
omical use of the compressed air, due to 
the cushioning of the moving parts taking 
place on the exhaust air rather than from 
the admission of live air, and taking this 
in connection with the solid construction 
of the valve, the same being well cush- 
ioned in both directions of its travel, the 
“Little Giant” type is likely to prove both 
an economical and a good wearing ham- 
mer. 

“Boyer” Hammer.—Figs. 9 and 10 show 
sectional views of a ‘* Boyer” hammer, in 
matic appliances during the past six 
which the following letters of reference 
indicate the various parts referred to— 
Fig. 9: A, the working cylinder; D, 
‘the handle; G, the air passage from throt- 
tle valve to cylinder; G’, throttle valve; 
H, trigger actuating same; I, the valve 
block; I’, cap at end of same; K, the 
working tool; M, the piston, consisting of 
a solid piece of turned steel fitting the 
bore of the cylinder and provided with a 
recess M’'; O, the valve; P, passage from 
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cylinder to small space e; Q, passage from 
cylinder to small space n; R, passage from 
front end of cylinder to small space m; 
S, port leading from space e to front of 
cylinder through passage R; T, passage 
from cylinder through U to space e; T", 
from air-supply to cylinder; X, from air- 
supply to e. 

_X is only necessary to supply fluid to 
front end of piston via S and R and to 
hold the valve in rear position. Other 
letters on the drawings are referred to in 
the following description of the working 
of the hammer: - 9 represents the pis- 
ton in its forward, and the valve in its 
rearward position. The air having been 
admitted passes along the passage G and 
then through W into space e’ and acts on 
small area d of the valve O, and tends to 
force the valve forward, but fluid pressure 
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FIG. 5. HAMMER, 

in space e admitted by the passage X act- 
ing upon the large area c of the valve O 
will hold the valve in the rearward posi- 
tion against the pressure acting on the 
small aread. The air will pass from space 
e through passage S and R to the front 
end of the piston driving the latter back- 
ward, the rear end of the cylinder being 
open to exhaust through the slots e in 
valve O and groove h, the latter being 
constantly open to the atmosphere through 
passages i, j, k. As the piston moves back- 
wards, it uncovers ports P and Q, and the 
pressure in front end of cylinder will ex- 
haust through passage Q via the groove n 
and passages 0, i, j, k, to the atmosphere; 
the front end of the passage P will be un- 
covered by the front end of the piston at 
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the same time as the front end of the pass- 
age Q and the fluid in space e will escape 
through passages P Q, groove n, and pass- 
ages 0, i, j, k, to the outer air. Passage P 
being larger than passage X by which the 
air is supplied to the space e, the pressure 
on the large area c of the valve O will be 
greatly diminished, so that the pressure 

















FIG. 6, “LITTLE GIANT’ HAMMER, READY TO 
STRIKE, PISTON AND VALVE IN EXTREME 
POSITION. 


acting on the small area d of the valve O 
will force the valve forward to such a 
position that the ring b of the valve O 
will close the passage X and cut off 
the supply of air to space e, thereby 
permitting pressure at d to hold the valve 
in the forward position. The annular space 
p will now be opened from which air 
pressure via W and e’ will pass to the in- 
terior of the valve, and acting on the rear 
end of the piston will first bring it to rest 
forming a cushion and later drive the pis- 
ton forward. As the piston moves for- 
ward and finally strikes a blow on the 
chisel the air in front can escape through 
passage Q until the latter is closed by the 
front end of the piston and thereafter can 
escape through passage R, grooves m, a 
and n, and passages 0, i, j, and k, to the 
atmosphere. When the piston is moved so 
that T and T* are in communication via 
groove M', air under pressure will pass 
via T', M', T and U to space e, and act- 
ing on the large area c of the valve O will 
overcome the constant pressure on_ its 
small area d and force the valve backward, 
and thus open X, admitting more air to 
space e to hold the valve in that position ; 
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also air will pass from e to R via S and 
to the front end of the piston to assist in 
driving the piston back. The recoil accom- 
plishes most of the return of the piston. 
During the backward movement of the pis- 
ton, the end of the cylinder is open to ex- 
haust through slots | in the valve O and 
groove h and passages i, j, k, until the 
passages P and Q are uncovered by the 
front end of the piston, at which time the 
valve opens, and, admitting air, arrests the 
piston and drives it forward. Although 
communication between T and T? is cut 
off almost directly the piston commences 
its backward movement, the valve O will 
not change its position (from rear to 
front) because sufficient air pressure is 
passing into space e through passage X to 
hold the valve notwithstanding the escape 
of the air via S, since the latter is of less 
capacity than X. It will be readily under- 
stood that the action of the compressed air 
along the passage G, acting first on one area 
and then on another area of the valve O, 
drives it in alternate directions, and that 
the valve in turn admits air to either end 
of the cylinder; at the same time the pis- 








FIG. 9. ‘*BOYER’’ HAMMER. 


ton opens and closes certain ports in the 
cylinder as in the case of the valveless 
hammer, and the combination of the dual 
motions of the valve and the piston pro- 
duces the desired result of causing the pis- 
ton to rapidly reciprocate and deliver a 
number of blows upon the tool K. In this 
hammer it will be noted that the striking 
piston passes through the valve, which has 
the effect of increasing the stroke of the 
piston as compared with the original de- 
sign of the hammer (in which the valve 
was arranged in a separate chamber im- 
mediately in the rear of the piston cham- 
ber) and without increasing the overall 
length. In order to effect a cushion on 
the piston on the rearward stroke live air 
is admitted before such stroke is com- 
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pleted. With regard to the valves, owing 
to their extreme lightness and shortness of 
stroke, it is stated that cushioning of the 
valve is unnecessary. 

Having now described four representa- 
tive types of hammers which may fairly 
be said to cover the types at present in 
use, it may be interesting to refer to Table 
I (below), showing sizes and air-con- 
sumption, but in regard to these the author 
wishes to point out:—(1) That they are 
as given by the different makers. (2) That 
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the claims as to air-consumption can only 
be sustained when the tools are in the 
hands of competent workmen, as other- 
wise the air consumed may greatly exceed 
the quantities given. (3) That the air-con- 
sumption is not alone indicative of the ef- 
ficiency of the tool. 

The author, however, while putting 
against each maker the amount claimed by 
him as being the amount of air consumed, 
is inclined to think that these amounts may 
be a little exceeded, and in any case pro- 


TABLE I.—Table showing sizes, weights, and approximate air-consumption 
of Hammers. 





—eT Length Diam, 

Type. os of of 
NUMOSS- Stroke. Piston. 

ins. ins. 

; 1} 

” 13 35 

‘Ross 16 : 

3 14 

~: ri S) 

he 

F 1g ' } 13 

1 

2e)C I 1 

.»| ag )F 11 

OQ and C. = 
Fig. 2 vu 
8 gé ( A I I 

Ba \C I 1! 

c 1 

‘“*« LITTLE sd 5 . 

.” I 4 If 

GIANT. . 3 a 

Figs. 3 to8 3 2] 1} 
000 5 11's 
o 5 175 
I oa I is 
«« BOYER.” - 1.3 11's 
Fi 3 | I} I ts 
1g. 9. B | 2 1° 
BB 13 175 

; es { 

| yh, 4 5 


Weight Pati Air Con- Weight 

0 ae sumption of 

Piston. ~s in Free Air Hammer. 
; Blows per cub. ft. 

a. min. per min. Ibs. 
24 11,000 30 11} 
2 as 25 103 
t} ns 18 10} 
13 - 15 6} 
1} we 13 6 

12 53 
2 5 
10,000 10 34 
to 
| 15.000 
18 103 
15 93 
20 1,200 20 16 
16 | 1,500 15 12 
14 | 2,000 15 9} 
14 | 2,000 15 8} 
34 COC 1,000 20 26 
233 1,800 20 13 
17 | 2,200 15 9} 
13 | 2,600 15 
| 


8 

13 3,000 | 12 8 
12 ( 10 8 
| }| 10 6 

10 4 
10 3 











COMPRESSED AIR. 


vision must be made for leakages, &c.; it is 
therefore not advisable to cut down the 
air supply to these amounts, and in actual 
practice some margin must be provided 
over and above what the experimental trials 
would seem to indicate the tools require. 
Some reference must now be made to 
vibration, and its effect upon the operator. 
Some hammers vibrate more than others, 
but even in the best the shock is notice- 
able. Its effect, however, is greatly re- 
duced as soon as the operator learns how 
to use the hammer to its best advantage, 
and it is probable that no injury will be 
done to the operator as soon as he has 
adapted himself to its proper handling. 


The purposes to which these hammers may 
be applied are many, and include chipping, 
calking, beading, fettling, scaling, riveting, 
A 
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FIG, I0. LONG-STROKE RIVETING 

9 INCH STROKE, 
stone-dressing and carving, driving plug- 
holes in stone, planishing brass and copper, 
driving nails and spikes, &c. To whatever 
purpose the hammer may be put, it is 
necessary to remember that proper effi- 
ciency can only be obtained by selecting 
hammers of suitable weight and stroke for 
each class of work. No tool can be adapt- 
ed to all classes of work. It is not uncom- 
mon to find operators attaching blame to 
a tool on account of its failing to success- 
fully do its work when the real cause of 
failure is due to the application oz the 
wrong tool. For results of work done by 
hammers in calking, chipping, &c., refer- 
ence must be made to Table IV.,in next issue. 

Riveters. 

Compressed air has long since been rec- 
ognized to possess great advantage for the 
purposes of riveting. Portable pneumatic 
riveters may be divided into two types, 
namely, those that effect their purpose by 
squeezing, and those that have a percus- 
sive action. The former type are well 
known, and it is therefore proposed to 
consider only the latter. These again may 
be subdivided into (a) hand-riveters, 
used in conjunction with a pneumatic 
holder-up, and (b) yoke riveters. 

Hand Riveters—The hand-riveter is 
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simply a heavy pneumatic hammer fitted 
with suitable snaps, and therefore it be- 
comes unnecessary to describe its mechan- 
ical action. It should be mentioned, how- 
ever, that when used for riveting air-pres- 
sure up to 100 to 125 lbs. is advantageous. 
In the hands of a skillful operator, this 
tool will be found exceedingly useful, as 
it can be extensively used in shipbuilding 
and constructional ironwork to drive rivets 
in places inaccessible to a yoke or bear 
riveter. At the same time, in the hands of 
an incompetent or lazy workman, it lends 
itself to doing anything but satisfactory 
work, as care is required to avoid making 
the head of the rivet on one side. It is, 
of course, necessary to have a holder-up, 
and this usually takes the form of a simple 
piece of mechanism consisting of a piston 
working in a cylinder into which com- 
pressed air is admitted, the end of the 
piston being kept up to the rivet-head by 
the air pressure. 

Under this heading may also be de- 
scribed shell-riveters, which are hand- 
riveters mounted in a gimbal or suitable 
pivoted frame, which permits of  shell- 
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‘“* FIELDEN * HAMMER 1876. 
rivets being driven up to a considefable 
size, and in places where a yoke riveter is 
unworkable. These are exceedingly valu- 
able for shipwork. 

“Boyer” Long-Stroke Hammer.—All the 
hammers that have already been described 
may be used for hand-riveted, but it may 
be interesting to refer to the g-inch stroke 
“Boyer” hammer shown on Fig. 10, in 
which A is the barrel, B the bushing form- 
ing the working cylinder in which the 
striking piston C works. D is the handle, 
E the trigger for actuating the admission 
valve as in an ordinary hammer. F is a 
nose-piece which receives the stem or 
shank of a riveting tool or snap G. G? is 
a spring clip which detachably connects F 
and G. H is an air chamber. I is a sleeve 
which is actually a second throttle-valve 
independent of that in the handle. J and J* 
are two valves at the rear and forward 
end of the cylinder respectively, and these 
valves control the air-supply to the piston. 
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They are connected, or have interposed be- 
tween them, two small rods or wires K 
and K* extending longitudinally through 
the cylinder wall from one end to the 
other, so that when the valve J* moves 
backward its movement will be communi- 
cated to the valve J, or when the valve J 
moves forward it communicates a like 
movement to J*. The rods are not at- 
tached at either end of the valves, al- 
though the action would be the same if 
they were. L is one of the rods which 
abut at their rear ends against the throttle- 
valve I and at the forward ends against 
a sleeve M. It is not proposed to give a 
full and detailed description of the work- 
ing parts, since this has already been done 
when describing the “Boyer” hammer. 

It will therefore suffice to say that in 
order that the tool may start working (the 
handle throttle-valve having previously 
been opened) the rivet snap G must be 
pressed against its work. This opens the 
throttle-valve I by means of the rods L to 








FIG. 12. 


ATKINSON (CROSSLEY) TOOL. 
admit air to the cylinder through the auto- 
matic controlling valves J and J’. The 
reciprocation then takes place as in an or- 
dinary hammer. By this means the com- 
pressed air is not only automatically ad- 
mitted to the tool by the act of pressing 
the latter up to its work, but the tool is 
inoperative unless it is pressed against the 
work. This provision for preventing oper- 
ation of the tool except when pressed to its 
work is of importance, since otherwise the 
tool might be run without the presence of 
anything to resist the powerful blows of 
the long-stroke piston, which might be lia- 
ble to knock off the entire front end of 
the tool. The object of the valve at 
either end is to secure a longer stroke 
than would otherwise be possible, and is 
the feature of the hammer. Other forms 
of hammers are shown in figures I I-13. 
Yoke Riveter—Ordinary yoke riveters 
are suitable for shipwork and construc- 
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tional ironwork generally, tanks, gashold- 
ers, wagon under-frames, and a variety of 
other purposes. One arm of the yoke is 
fitted with what is practically a percussion 
hammer, while on the other is a_ solid 
holder-up. Suitable adjustment of the 
hammer portion permits of the snaps being 
the correct distance anart. In a riveter of 
this type, great as is its value for certain 
classes of work, no provision is made for 
closing the plates, except that which may 
result from the snapping of the rivet; and 
to obviate this difficulty and to supply the 
want of a percussive-action plate-closing 
riveter, the “Little Giant” yoke riveter has 
recently been made. This riveter consists 
of an ordinary yoke, having at one end a 
fixed holder-up and at the other a small 
frame or yoke carrying a pneumatic ham- 
mer, and provided with a special clamping 
device for clamping the work together 
during the process of riveting. This 
clamping device also takes the place of the 
ordinary pneumatic holder-up. 

Its action will be readily understood by 
a short description, reference being had to 
the letters shown on the drawing, in which 
a is the main yoke; a’ the small yoke or 
frame carrying the percussion hammer and 
clamping device g; b a projection of a’; 
¢ an air chamber formed by the exten- 
sion of the back of the hammer and the 
projection b; d the said extension of the 
hammer casing, and which also forms a 
guide to carry the hammer: ¢ the hammer 
cylinder; f an extension of the coupling 
sleeve of hammer, and which slides in the 
other end of the small yoke a’, and also 
acts as a guide for the clamping device; 
h a spring for returning g to normal po- 
sition when air-pressure is cut off; h* the 
hammer piston; i the tool shaped to form 
the head of the rivet; j j* and j* ports for 
air-supply; k distributing valve; 1 and m 
exhaust and supply as in an ordinary ham- 
mer; n the rivet. 
Its action is as follows: The work to 
be riveted being in position, air is admit- 
ted. This forces the whole apparatus for- 
ward until the tool is in contact with the 
rivet and forces it against the fixed holder- 
up. At the same time live air is admitted 
at the back of the hold-up j', forcing the 
clamping device forward, which closes the 
plates, and permanently holds them in 
position, whilst the rivet-head is being 
formed. As the rivet gets shorter the 
hammer is kept close to its work. 

It will be obvious from this description 








COMPRESSED AIR. 


that although it is not possible to get a 
very great pressure on the clamping device 
without increasing the area of the press- 
ing cylinders to an abnormal amount, yet 
this arrangement possesses very consider- 
able advantages over the ordinary per- 
cussion yoke riveter, as it insures that the 
riveting hammer shall be automatically 
kept up to its work, and that the work 
shall be firmly held together whilst the 
rivet is being driven, both of which are 
very important points. 

Another and very valuable form of riv- 
eter is known as the “Little Giant” light 
yoke riveter, and is the latest development, 
and should prove an exceedingly useful 
addition to the pneumatic appliances at 
present in use. It consists of an ordinary 
standard type “Little Giant” hammer as 
used for chipping or riveting, clamped to 

light yoke carrying at its other end a 
pneumatic holder-up. There is also 
clamped to the yoke a small casing, con- 
taining an air-chamber, valve, trigger, and 
suitable pipe connections for providing 
compressed-air communication with the 
hammer and holder-up. The action is as 
follows: The main air-supply enters the 
chamber, being admitted past the valve by 
pressing the trigger, and thence passes to 
the holder-up and hammer-handle. The 
holder-up at once brings the rivet into its 
place, and the operator then puts the ham- 
mer in action in the ordinary way by de- 
pressing its trigger. The object of this 











FIG. 13. 


MONARCH HAMMER. 

riveter is to replace a separate holder-up 
in light riveting work where a yoke is 
permissible. To deal with such work i 
has hitherto been necessary either to use a 
hand-riveter and separate holder-up, thus 
requiring two operators, or else a yoke 
riveter, which is generally too cumber- 
some for one operator. Moreover, it in- 
sures that the holder-up first brings the 
rivet home before the percussion action 
begins, and also makes it possible to use 
an ordinary hammer. This would prove 
a very useful feature should anything go 
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wrong with .the percussion mechanism, 
when the hammer could be easily un- 
clamped and immediately replaced. . Such 
a riveter would close 5-16-inch cold rivets 
or 3-inch hot rivets with a gap up to 
about 12 inches, and could easily . be 
handled by one man. With regard to the 
respective advantages of percussion riv- 
eters and squeezing riveters, especially of 
the hydraulic type, there is considerable 
difference of opinion. In England we 
have so long been used to  hydraulic- 
squeezing riveters that the percussion-riv- 
eter at first met with but scant recognition 
until its advantages were proved, and the 
author ventures to think that a solution 
of the difficulty will be found when the 
true value of each type for its respective 
work has been fully recognized. To those 
who have tried both systems, the pneu- 
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DUNLOP HAMMER I8595. 

matic percussion-riveter has shown itself 
to possess certain advantages in the form 
of lightness, portability, convenience in 
manipulation, and other points over its 
rival. On the other hand the advocates 
of the percussion system do not at pres- 
ent claim advantages where the riveted 
work has to stand high pressure as in 
boiler work, although the “Little Giant” 
plate-closing yoke riveter is certainly a 
step in the direction of using it for this 
purpose. 

Table Il. gives a comparison between 
pneumatic-machine and hand-riveting in 
the Chicago shipyards. 

| To be continued. ] 


Notes. 


The General Compressed Air House 
Cleaning Company, St. Louis, Mo., sends 
a pamphlet relating to its apparatus for 
cleaning, renovating and disinfecting pub- 
lic and private buildings by a dustless 
method, and cleaning and renovating car- 
pets on the floor. Size, 434x7%4 inches. 
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The Hunt Air Brake Company of New 
Kensington, Pa. are erecting a new 
building 60x100 feet to be used as a 
foundry department. Plans for other ad- 
ditjons to this plant have been prepared 
and will be used for the manufacture of 
small ice ma¢hines to be attached to re- 
frigerators, 


The crane department of the Chisholm 
& Moore Manufacturing Company has 
taken a contract for a 25-ton 55-foot 
span pneumatic crane for the Franklin 
Air Compressor Company, Franklin, Pa. 
They report an unprecedented demand 
for their pneumatic hoists. 


The Northern Engineering Works, De- 
troit, Mich., send a catalogue of air hoists 
and other pneumatic lifting appliances, 
such as traveling and jib cranes, foundry 
elevators and jacks. It gives dimension 
tables and diagrams showing air con- 
sumed, etc. The pamphlet is designed to 
supplement the company’s principal crane 
catalogue. 


An important advance in punching ap- 
pliances and methods is announced. 
Those familiar with the class of work re- 
ferred to will recognize the great ad- 
vantage of the tool built by F. F. Slo- 
comb & Co., Wilmington, Del. This 
tool is the Caskey Portable Pneumatic 
Punch, a one-man machine for light and 
heavy work. It saves power and space 
and gives increased accuracy of work. 
Further particulars on a-olication. 


The Federal Compressed Air Company 
is the name of the corporation which 
has purchased from the Compressed Air 
Company of New York the rights under 
the latter’s patent for the State of Ohio. 
The Federal company are reported to 
have excellent prospects for business. 
The officers of the corporation are: Pres- 
ident, M. E. Ingalls; vice-president, Col. 
J. D. Ellison; secretary, W. D. Brickell; 
treasurer, S. G. McClure. 


The General Compressed Air House 
Cleaning Company, of St. Louis, is ex- 
ploiting a system of cleaning long used 
by some of the railroad companies. A 
stream of compressed air is forced against 
the article to be cleaned and the dust is 
blown out. The improvement introduced 
by the company consists of apparatus for 
collecting the loosened dirt. 
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The “Quick-as-Wink” hose coupling 
has been found to be a time saver in 
shops where compressed air is used, and 
is now coming into general use on hose 
for pneumatic tools and machines. Frick 
& Lindsay, of Pittsburg, who deal large- 
ly in pneumatic hose, have contracted 
with the W. J. Clark Co., of Salem O., 
the manufacturers, for a continued sup- 
ply of these couplings for such purpose. 


The Garry Iron & Steel Roofing Com- 
pany have taken contracts for revolving 
pneumatic cranes for the Rock Island 
Railroad, at Bureau, Ill., and for the 
Canadian & Atlantic Railroad, at Ottawa, 
Canada. They have recently shipped a 
pneumatic painting machine to Russia. 
They are at work on several good con- 
tracts for building material and state they 
expect to close up some large contracts 
after the first of the year. 


A catalogue of air hoists and other 
pneumatic hoisting appliances is issued 
by the Northern Engineering Works, 
Detroit, Mich. This catalogue is intend- 
ed as a supplement to their crane cata- 
logue, and contains descriptions of the 
various types of pneumatic hoists and 
cranes made by this company. Dimen- 
sion tables and diagrams showing air 
consumed, etc., are given in detail. 

Mr. John Pratt, who enrolled in the 
International Correspondence Schools, 
Scranton, Pa., over nine years ago, was 
recently appointed superintendent of coal 
mines for the Mexican International 
Railroad Company at Fuente, Mexico. 
He was assisted in securing the position 
by the Students‘ Aid Department of the 
schools. Mr. Pratt was the sixth stu- 
dent enrolled in the complete coal mining 
course. 


The Standard Railway Equipment 
Company, St. Louis, Mo., finds that its 
present facilities for the manufacture of 
pneumatic tools is not sufficient, and 
contemplates the removal of the plant to 
another location. Several locations in 
St. Louis are under consideration, and 
the matter will be decided within a short 
time. The company has offices for the 
sale of its Monarch pneumatic tools in 
New York, Pittsburg, Philadelphia and 
Chicago, the latter office being under the 
management of C. C. Murphy. 
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The Philadelphia Pneumatic Tool 
Company has recently placed orders for 
a number of special machine tools for 
their shops. They have also opened an 
office recently in Pittsburg at 1 Wood 
street, in charge of Mr. John K. Henry. 
Heretofore they have been represented 
in that city by an agency only. This 
company expects to open an office in 
Chicago at an early date. 

Mr. J. Wilbur Tierney, president of 
the company, sailed for Europe on Feb. 
6 to look after foreign connections of the 
company. 


The York Manufacturing Company, 
York, Pa., has sent a pamphlet relating to 
its ice-making, refrigerating and other 
machinery. In the last-mentioned class 
reference is made to engines, air com- 
pressors, boilers, tanks and special ma- 
chinery for paper and powder mills, cot- 
ton compressors and sugar refineries. The 
standard York ice-making and refrigerat- 
ing machine is of the compression type, 
with single-acting vertical compressors 
and horizontal engine. It is extensively 
shown here in half-tone and fine-line cuts. 


The Raymond Manufacturing 
pany, Middletown, Pa., 
machinery castings, steam heating ap- 
paratus, etc., have purchased a 15-ton 
electrical traveling crane and are install- 
ing the same in their foundry, and ex- 
pect to have it in position by Jan. 15. 
They are also purchasing and installing 
at the present time a complete air sys- 
tem throughout their entire works for 
chipping, riveting boilers, calking boil- 
ers, cleaning castings and ramming large 
molds in their foundry. They have also 
greatly enlarged their foundry and are 
improving it in many other ways. 


Com- 
manufacturers of 


The Standard Pneumatic Tool Co., of 


Chicago, manufacturers of the “Little 
Giant,” Air Tools and Appliances, have 
moved their New York offices from 619 


Washington Life Building, to more com- 
modious quarters at 611-612-613 of the 
same building, this being necessitated on 
account of the very great increase in their 
business in Eastern and Foreign territory 
during the past few months. All ship- 
ments for customers in the district just 
mentioned will be made from New York 
instead of Chicago, thus expediting the de- 
livery of machines. 
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Application for a charter for the Elec- 
tro-Pneumatic Company of Connecticut 
has been made to the General Assembly 
of that State. The company are said to 
command $1,000,000 capital, and they 
propose to inaugurate a service for the 
transmission of merchandise and other 
articles through pneumatic tubes. The 
plan is to run the main tube from New 
York to Hartford, through Bridgeport, 


New Haven and Meriden. One of the 
features of the project would be the 
practically instantaneous delivery of 


newspapers from New York to the large 
cities in Connecticut. 


In delivering air for short distances 
through pipes (say under 500 feet) the 
same results may be expected—gpproxi- 
mately—under similar conditions’ of head, 
diameter of pipe, curves, etc., as if the 
material were water. But for longer dis- 
tances, if the item of leakage’ be elimi- 
nated from the calculation by good 
joints, better results may be expected 
from air. This is due to the lesser density 
of the air when compared with water. 


The Philadelphia Pneumatic Tool 
Company has lately sent out a series of 
detached sheets illustrating and describ- 
ing its rotary drills, powerful types and 
specific instances and_ illustrations of 
their use; chipping, riveting and calking 
hammers, with sizes, weights and capaci- 
ties, and hand or suspended pneumatic 
rammers for foundry work, the applica- 
tion being also illustrated. Various con- 
ditions of work are considered in the 
several fields and the company proposes 
to design suspension for tools in special 
cases. an : 

Pedrick & Ayer, manufacturers of air 
compressors, hoists, riveters, etc., con- 
tinue very active in all branches of their 
trade. Inquiries keep up pretty fairly, 
although there has been some falling off 
in the foreign demand, which until re- 
cently has been exceptionally heavy with 
them. Local trade is, however, very 
active and this year’s business is far 
ahead of that of last year. Among re- 
cent shipments may be mentioned a 
large open side planer for the Bethle- 
hem Steel Company. This tool is 18 feet 
in length over all and has a working 
length of 12 feet and width of 42 inches. 
Shipments of a number of pneumatic 
compression riveters have also been 





| 
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made, several for Detroit, Mich., deliv- 
ery and a number for the Toledo Bridge 


Company, Toledo, Ohio. 


At the recent annual meeting of the 
Philadelphia Pneumatic Tool Company, 
Philadelphia, the board of directors was 
increased from three to six members. 
The new directors are Thomas Scatter- 
good, Julius Keller and A. L. Phillips. 
The latter two were brought into the 
company through the purchase by the 
Philadelphia Pneumatic Tool Company 
of the capital stock and the plant of the 
Keller Tool Company, who have here- 
tofore been manufacturing pneumatic 
tools exclusively for the Philadelphia 
Pneumatic Tool Company. This consoli- 
dation of the interests of the two com- 
panies gives the latter company entire 
control of the manufacturing as well as 
of the selling of the product. 

The same officers were re-elected, viz., 
J. W. Tierney, president; R. T. Mickle, 
vice-president; J. H. Mickle, secretary- 
treasurer. 


The King Bridge Company, manufac- 
turers of steel bridges, are at work on 
improvements which will increase their 
capacity fully one-third. The Rand Drill 
Company have recently installed in their 
plant a complete air compressor equip- 
ment and a number of pneumatic tools. 
They are at work on a number of new 
bridges for the New York, New Haven 
& Hartford, Lake Shore and New York 
Central railways, and are building a large 
rolling lift bridge for the Big Four Rail- 
way in this city. It will be 175 feet 
long, and will have a 100-foot opening. 
They have just closed a contract for 
3,000 tons of bridges for a new electric 
railway, the name of which they are not 
yet prepared to announce. The closing 
of this contract was dependent on the 
result of the election. They state that 
since the election there has been a de- 
cided improvement in business, and they 
are assured that a number of important 
contracts will be closed shortly after the 
new year. 


Motor-Driven Air Compressors.—New 
catalogue, just issued by the West- 
inghouse Air Brake Company, illustrates 
and describes a line of small electrically 
operated air compressors for supplying 
compressed air for car brakes, train sig- 
nals and various industrial uses. The 


motor and compressor, which are dis- 
cussed separately, were designed to oc- 
cupy the smallest possible space and are 
illustrated by several different views. An 
automatic electric pump governor is de- 
scribed and shown separately by.a half- 
tone engraving and also in connection 
with a diagram of wiring and piping, 
which explains the method of connecting 
up the compressor to run from a direct- 
current trolley circuit, either on a car or 
in a car station. The pamphlet also gives 
general directions for starting the com- 
pressor and a table of weights and di- 
mensions of the different sizes of motor- 
driven reciprocating air pumps, manu- 
factured by the Westinghouse Air Brake 
Company. The pamphlet is in the usual 
tasteful style of the Westinghouse com- 
panies. 

Oxyliquit is the name under which 
liquid air, absorbed by some _ suitable 
material, was lately used in Germany as 
a blasting agent. The Prince Regent 
Bridge at Munich had suffered from the 
high flood of the Isan, and large bulks 
of stone and concrete had to be blasted. 
The cartridges were made of paper, 
filled with an oily mass and provided 
with a primer. When everything was 
nearly ready, the liquid air was brought 
down to the river in a vessel fitted with 
a vacuum jacket and_ the cartridges 
placed in it. They were soon taken out 
again, fixed in the usual manner, and 
fired by the electric spark or by a Bick- 
ford fuse. The effect is said to have been 
equal to that of dynamite. The work 
was carried out under favorable circum- 
stances, and as there was no danger un- 
til the cartridges, which are in them- 
selves harmless, were fully prepared, the 
police safety regulations were relaxed. If 
a cartridge missed fire it turned harm- 
less again within a quarter of an hour, 
because the air evaporated rapidly. That 
is an advantage on the side of safety, 
but otherwise a disadvantage. It re- 
sulted that just for this evaporation the 
effect was somewhat uncertain. The 
power of the explosive rapidly decreases 
with the period occupied in fixing the 
impregnated cartridge. 


A Pneumatic Attachment for Gold 
Dredges.—Mr. J. A. Miller, in the New 
Zealand Mines Record, describes Rid- 
land’s patent pneumatic rock scraper, de- 
signed for the purpose of getting gold 
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out of a hard crevassy rock, which the 
dredge-bucket cannot break up and re- 
move. The rock scraper will also as- 
sist materially in the removal of large 
rocks and stones below the water level. 
The apparatus consists of an iron tunnel 
swinging upon an axle, which allows the 
lower-end or mouth of the tunnel to be 
raised or lowered at will, being able to 
reach to a depth of sixty-five feet. The 
mouth of the tunnel is enlarged to a size 
sufficient to cover a big stone, and al- 
lowing room for the workmen to work 
around it. The water is expelled and 
kept out of the tunnel by pneumatic 
pressure, and when the bottom is reached, 
or at any other stage of the work, the 
men enter the tunnel to do whatever 
may be required, whether it be the re- 
moval of stones or scraping up the bot- 
tom. To raise any material to the deck 
of the pontoons a truck running on 
rails is used. The tunnel is supplied 
with the electric light, the telephonic 
communication is provided between the 
men at the bottom and those upon the 
deck of the pontoons. The scrapings off 
the bottom are landed in a_ receptacle 
provided for the purpose, and being the 
richest part of the wash, may be treated 
with especial care, so as to guard against 
the loss of any gold. 


The equipment of the heavy trains 
with air brakes has also been the source 
of considerable business during the year. 
Besides the increased activity in the 
manufacture of air brakes, builders of air 
compressors have also been benefited. 
Numerous plants have been built along 
the various routes to be used as testing 
stations, all of which required the in- 
stallation of air compressors. Several 
roads have adopted systems of cleaning 
their cars by means of comprssed air 
and this has further increased the de- 
mand for-compressors. The wide use of 
pneumatic tools, which the year of 1899 
has advanced considerably, has also been 
of much benefit to the builders of com- 
pressors. That the pneumatic tool busi- 
ness has figured most prominently in the 
year’s activity is evident. Builders of 
the tools have added materially to their 
productive capacity and have thus fig- 
ured as good customers to the machine 
tool trade. They have also made ex- 
tensive arrangements for the introduction 
of their product abroad, in some in- 
stances plants having been erected in 
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Europe for the manufacture of the tools. 
Among the chief uses of pneumatic tools 
the shipbuilders have been most promi- 
nent. The large establishments in this 
country have adopted them freely and 
the great European shinwards have also 
installed them extensively. The Russian 
Government, it will be recalled, placed 
an order with an American concern for 
$300,000 worth of hammers, drills, riv- 
eters, etc. Pneumatic tools have also 
been employed extensively in the build- 
ing of gas holders, in bridge building, 
and in other forms of structural engi- 
neering. 





COMMUNICATIONS. 


Under this heading will be published inquiries 
addressed to the Editorof COMPRESSED AIR. We 
wish to encourage our readers in the practice of 
making inquiries and expressing opinions. 

We request that the rules governing such corre- 
spondence will be observed, viz. : all communica- 
tions should be written on one side of the paper 
only ; they should be short and to the point. 





Compressed Air, No. 26 Cordanie: ‘St, 
New York City: 
Gentlemen—Will 

with the 


you 
name of the 


kindly favor us 
manufacturer of 


the Continuous Pneumatic Forge de- 
scribed on page 1222 of your issue of 
February, 1901, and oblige, very truly 


yours, 
EMPIRE ENGINE & MOTOR CO., 
By G. L. Miller. 





U.S. PATENTS GRANTED JAN., 1901 


Specially prepared for COMPRESSED AIR. 


11,887. PNEUMATIC HAMMER. Arthur 
C. Beckwith, Chicago, Ill., assignor to the 
Missouri Railway Equipment Company, 
St. Louis, Mo. Filed March 16, 1900. 
Original No. 559,660, dated May 5, 1896. 


665,033. PNEUMATIC TOOL. Charles B. 
RICHARDS, Cleveland, Ohio, assignor to 
the Cleveland Pneumatic Tool Company, 
same place. Filed Dec. 6, 1899. Serial No. 
739,410. 


A pneutatic tool, the combination with a 
barrel formed with a plunger- cylinder and 
a valve-casing arranged in axial alinement 
with as at the inner end of said barrel, 
of a plunger reciprocating in the barrel, a 
distributing-valve reciprocating in the 
valve-casing, and means for causing the 
valve to be thrown forward immediately 
following the forward throw of the plung- 
er, thereby neutralizing the back jar from 
the plunger striking the tool, substantially 
as set forth 
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665,281. PNEUMATIC TOOL. John §., Stev- 
enson, Detroit, Mich., assignor to the 
American Car and Foundry Company, 


same place. Filed Oct. 8, 1900. Serial No. 


32,445. 

665,285. PNEUMATIC OIL-PUMP. George 
W. Turner, Dayton, Ohio, assignor of 
one-half to John P. Steffen, same place. 


Filed May 7, 1900. Serial No, 15,696. 

A measuring apparatus, the combination 
of the air-pump, the tank, the compression- 
chamber inclosed and resting on the bot- 
tom of said tank, the valve opening into 
said chamber and the conduit leading 
therefrom, and the overflow-conduit con- 
necting top of the measuring vessel with 
the tank. 


665,391. CASING FOR PNEUMATIC HAM- 
MERS. Frank J. Chapman, Philadelphia, 
Pa. Filed May 4, 1900. Serial No. 15,556. 
A pneumatic hammer, the combination 

with a hammer-cylinder, of a casing and 

resilient cushions arranged at the opposite 
ends of the cylinder between the same and 
the casing. 


665,392. AIR-COOLING DEVICE. Silas B. 
Waters, Cincinnati, Ohio. Filed Sept. li, 
1900. Serial No. 29,714. 

An air-cooling device for ventilating sys- 
tems comprisng an air-pump, a chamber 
inclosing said pump and having walls of 
porous material, an overflow-trough ar- 
ranged around the top of said wall, and a 
supply of water whereby the porous wall 
is kept wet and the supply of air for the 
pump flows therethrough in contact with 
the water. 


665.448. COMPRESSOR.—John G. Lapham, 
New York, N. Y., assignor to the Lapham 
& Schroeder Manufacturing Company, of 
New Jersey. Filed March 3, 1900. Serial 
No. 7,159. 

A compressor, a compound, adjustable, 
cushioning piston, having an upper section 
or cap screwing into a middle section or 
body, securing a bull-ring and packing- 
rings, a lower section or guide secured by 
a bolt and nut to said middle section or 
body, and a spiral spring interposed be- 
tween said lower and middle sections, 


665,564. PNEUMATIC HAMMER. Jean 
Beche, Jr., Huckeswagen, Germany. 
Filed Aug. 17, 1900. Serial No. 27,224 
A pneumatic hammer, the combination of 

a cylinder provided with a partition b, cock 

© and valves k, 1 and m and passages ml 

and m2, a hammer, two pistons d e con- 

nected to said hammer by a piston-rod f 

guided by the partition, and another pis- 

ton c in the cylinder. 


665,852. TRAIN SIGNALING APPARATUS. 
William A. Harris and Benjamin S. H. 
Harris, Greenville, S. C. Filed June 23 


1900. Serial No. 21,342. 

A signaling apparatus for a fluid- pressure 
brake system, comprising a casing in com- 
munication with, but out of the line of the 
main train-pipe whereby to avoid the dirt 
in the air passing back and forth in the 
main train-pipe, the signal, and devices in 


said casing by which to effect the opera- 
tion of the signal by the proper reduction 
of pressure in the train-pipe. 
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666,449. AUTOMATIC COMBINED STEAM 
AND AIR VALVE FOR RADIATORS. 
Robert S. Parks, Fitchburg, Mass. Filed 
April 3, 1900. Serial No. 11,347. 


666,588. ROTARY PUMP FOR AIR, WA- 
TER, &C. James Aitken, The Breakwa- 
ter, near Geelong, Victoria. Filed May 28, 
1900. Serial No. 18,3389 
A rotary pump for air, water or other 

fluid, a casing provided with suitable inlet 
and discharge ports, a pair of spindles ar- 
ranged in said casing and each of which is 
provided with screw-threads of gradually 
decreasing depth toward the discharge end 
thereof, a passage or way H connected to 
said casing, and a continuous belt of trav- 
eling stops or fingers arranged in the said 
way and casing and adapted to engage the 
said threads. 


666,668. ELECTROPNEUMATIC 
ACTION. William B. Fleming, Detroit, 
Mich. Filed Jan. 15, 1900. Serial No. 1,467. 
An organ provided with an electromagnet 

and a battery in electrical connection there- 

with, the combination of a key provided 
with a contact-plate in electrical connec- 
tion with said battery, a contact-bar pro- 
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vided with a contact-finger in electrical 
connection with the magnet, said key pro- 
vided with a non-conductor upon which the 
contact-finger may normally rest, said con- 
tact-plate forming electrical contact with 
said contact-finger when the key is de- 
pressed, 
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665,959. 3AS-COMPRESSING MACHINE. 
Samuel D. Flood, Chicago, IIL, assignor 
to the A. H. Barber & Company, same 
place. Filed Feb. 18, 1898. Serial No. 
670,758. 


665,993. FILUID-PRESSURE HOIST. Niels 
A. Christensen, Milwaukee, Wis. Filed 
June 18, 1900, Serial No. 20,719. 


A hoist, the combination with a cylinder 
having a piston traveling therein, which is 
actuated by the admission of a fresh sup- 
ply of fluid-pressure at each lifting opera- 
tion, of means for admitting such fluid- 
pressure into the cylinder against one side 


of the piston and discharging all the ex- 
haust into the cylinder on the other side 
of the piston, but at a point below the end 
of the cylinder, such cylinder having a sep- 


arate inlet and outlet for said exhaust. 


COMPRESSED-AIR WATER-ELE- 
Tenn,, 
Pump 
Tennes- 
Serial No. 


666,659, 
VATOR. Horace L. Frost, Bristol, 
assignor to the National Pneumatic 
and Manufacturing Company, of 


see. Filed Jan. 17, 1900, 1,792. 








system, the combina- 
tion with a rocker-plate provided with in- 
let and outlet passages, of a divided vessel 
supported by the rocker-plate, and valve 
mechanism directly supported by the plate 
and operated by the oscillations of said 
plate to control the inlet and outlet pas- 


sages. 


A liquid-elevating 


666,69). ENGINE. Charles K. Pickles, St. 
Louis, Mo., assignor of one-half to the 
Q. & C. Company. Chicago, Hl. Filed 
Feb. 6, 1899. Serial No. 704,715. 

A portable pneumatic engine of the char- 
acter herein described, the combination of 
a cluster of three or more engines having 
parallel relation with the axis of the drill, 
a series of crank-shafts radially arranged, 
connections between the crank-shafts and 
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the pistons of the engines, and connections 
between said crank-shafts imposing iso- 
chronal movement upon the same 


666,692. APPARATUS FOR COOLING BY 
LIQUID AIR. James F. Place, Glenridge, 
N. J., assignor to James Cavanagh and 
Samuel Weil, trustees. Filed Aug. 17, 
1900. Serial No. 27,119 


An apparatus for cooling by liquid air, 
the combination, with the compartment to 
be cooled, or a liquid-air condenser com- 
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prising a liquid air reservoir adapted to re- 
ceive an initial charge of liquid air, a sub- 
merged liquefying coil therein and deliv- 
ering thereto, and a counter-current ap- 
paratus whose high-pressure conduit is 
connected with an outside source of com- 
pressed air and with the liquefying-coil, 
and whose low-pressure conduit is connect- 
ed at one end with the liquid-air reservoir 
and at the other end with cold air-distrib- 
uting pipes delivering into the compart- 
ment 


666,698. APPARATUS FOR COOLING BY 
LIQUID AIR. James F. Place, Glenridge, 
N. J.. assignor to James Cavanagh and 


Samuel Weil. trustees. Filed Aug. 29, 
1900. Serial No. 28,445. 

666.747. CARRIER FOR PNEUMATIC DIS- 
PATCH TUBES. Edmond A, Fordyce, 
Chicago, Ill, assignor to the American 
Pneumatic Service Company, Boston, 


Mass. 
$72. 


Filed Nov. 5, 1900. Serial No. 35,- 








1261 


666,757. MOTIVE FLUID - OPERATED 
HAMMER. Charles H. Johnson, Chicago 
Heights, Ill., assignor to the Johnson, 
Parfitt Tool Company, Springfield, Ill. 
Filed March 2, 1900. Serial No. 7,081. 


666,840. FLUID-ACTUATED MOTOR. Hor- 
ace L. Arnold, New York, N. Y., assignor 
to John A. Hill, same place. Filed April 
9, 1900. Serial No. 12,176. 


667,188. PNEUMATICALLY CONTROLLED 


TROLLEY. John B. Linn, Schenectady, 
N. Y., assignor to the General Electric 
Company, of New York. Filed Nov. 13, 


1899. Serial No. 736,776. 
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By EDWARD A. RIX, 
M. Am. Soc. M. E. 
M. Am. Soc. C. E. 


& 


PRICE $1.00. 
ad 


A practical treatise on this sub- 
ject, containing valuable infor- 
mation, with diagrams and tables. 
The different systems are described 
and compared, and the advantages 
of each impartially stated. 

Forwarded postpaid on receipt 
of price. 


COMPRESSED AIR, 
26 Cortlandt Street, 
New York City. 
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Westinghouse Air Brake Co., 
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for free 
copy of 
our book: 
SALARIED 
POSITIONS 
for LEARNERS 
It tells how you can 
support yourself while 
learning your chosen pro- 
fession. 260,000 students and 
graduates in Mechanical, 
Civil, Electrical Engineer- 
ing; Architecture; Drawing; 
Designing; Book-keeping, etc. 


International Correspondence Schools, 
Box 1132 Scranton, Pa. 
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H. GLAENZER & PERREAUD, 


[Mechanical Engineers, 
1, Avenue de la Republique, 
& 61, Rue de Malte. 

TELEGRAMS: A. B. C. 4TH EoD. 
*“BLAKENILES,”’ PARIS. LIEBER’S 

‘PARIS.’ (FRANCE.) OR Al's CODES. 
INGENIEURS-CONSEI{LS POUR INSTALLATIONS D’AIR COMPRIME & 

AGENTS EXCLUSIFS DE 


Chicago Pneumatic Tool Co., 


OUTILS PNEUMATIQUES, 





Curtis & Co. Mfg. Co., 
Geo. F. Blake Mfg. Co.. 


COMPRESSEURS D’AIR AUTOMATIQUES A VAPEUR & A COURROIE 
VERINS PNEUMATIQUES. 


Merrill Pneumatic Pump Co., 


POMPES PNEUMATIQUES. 


Wheeler Condenser. 


CONDENSEURS PAR SURFACE. 
RECHAUFFEURS. 


“COMPRESSED AIR” 


REVUE MENSUELLE DES APPLICATIONS DE L’AIR COMPRIME. 
ABONNEMENT: 8 FRANCS PAR AN. 


























Messrs. H. GLAENZER & PERREAUD have been the leading 
introducers of compressed air machinery in France. They will re- 
ceive with pleasure correspondence from American manufacturers of 
compressed air machinery, tools, and supplies. 
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CHAS. G. ECKSTEIN, 


MECHANICAL ENGINEER, 
Berlin, C., Germany. Spandauwerstrasse 16-17. 





Makes it a specialty to sell 


Pneumatic Tools and Appliances 


and 
Compressed Air Machinery in General, 


in Europe. 
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American Manufacturers of 
FIRST CLASS TOOLS AND MACHINERY 


in above line, seeking an effective representation abroad, are respectfully 
invited to correspond with the New York Office, 249 Centre Street. 


Re otalees Malled Stocl Tubes | 


FOR GASES, COMPRESSED AIR, ETC., 
















In lengths up to 24 feet. 


Manufactured in Germany after the famous ‘‘ Mannesmann Process.’’ 


Representative : 
Tested and approved by the 


highest ——— an —. . 
ments o urope an G Eck 
crnnieat P Chas. G. stein, 


Each Tube is carefully tested, 
anda Government Test Cer- 


tificate is furnished with 249 Centre Street, New York. 


same. 
My 
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“LITTLE GIANT” 


PISTON AIR DRILLS, 


No Vibration. . . Use 50% less air and do 

No Delicate Parts. far more work than 

No Ball Bearings rotary or any other 
to cause trouble. type of ‘air drills. 


Have Double-Balanced 
Piston Valves that 


Cut-off at & of Stroke. 









Made Entirely of Steel 
Can be Run in Bath 
of Oil. 


SENT ON 
cos PIRIAL, 
And express charges 


erated. Made to with- paid both ways if not 


stand hard service. satisfactory. 


GUARANTEED AGAINST REPAIRS FOR ONE YEAR. 


Made in All Sizes. Write for Catalog “eo 








Standard Pneumatic Too! fo., 


MANUFACTURERS OF ALL KINDS OF 


Air Tools and Appliances, 


GENERAL OFFICES: EASTERN OFFICES: 


MARQUETTE BUILDING, No. 141 BROADWAY, 
CHICAGO, ILL. NEW YORK. 
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COMPRESSED AIR COMPANY. 


Controlling the American Air Power Company of New York 
and the Compressed Air Motor Company of Illinois. 














The above cut is of a 28 foot Compressed Air Motor Car hauling two trail 
cars in Chicago. 


COMPRESSED AIR CO., 


621 Broadway, - - NEW YORK. 
1032 Monadnock Block, - CHICAGO, ILL. 
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COMPRESSED AIR COMPANY. 


Controlling the American Air Power Company of New York 
and the Compressed Air Motor Company of Iflinois, ———__—-+. 


COMPRESSED ALR MOTORS 


— —FOR STREET, SUBURBAN AND ELEYATED RAILWAYS.—— 





COMPRESSED AIR MOTORS ARE 


Independent, under quick control, noiseless, of high efficiency, free from danger 
and all objectionable features. The most economical system in cost of installa- 
tion, operation and maintenance ever offered to street and other railways. 
Thoroughly tested, both Winter and Summer, and endorsed by prominent 
engineers. 

Cars, in size and appearance, are the same as electric or cable cars, the 
floor being no higher from rail. No paying space occupied by the air storage 
or mechanism, all being placed under the car floor. 


RUN AT ANY SPEED DESIRED. 
OVERCOME GRADES AND SHARP CURYES EASILY. 
EQUIPPED WITH NOISELESS AIR BRAKES. 


Can be recharged with air in less than two minutes, and constructed to run 
any desired distance. Motors and entire load spring supported. Cars can be 
introduced one at a time on the track of any railway, steam, electric, cable or 
horse. Cars of this type performed a daily service of 814% miles each upon 
125th Street, New York City, for one complete year, during which time they 
ran 32,159 miles, and carried 188,854 cash fares, and are now, and have been 
since May 30, 1899, in operation on North Clark Street, Chicago. 

The Metropolitan Street Railway Company have used this type of car for 
the 28th and 29th Street Crosstown service in New York City. Since 
September 26th and up to January 25th, 1901, 20 cars have performed the 
following service : 

Total round trips, . . . 37,408 

Total mileage, . . . . 205,744 

Total passengers carried, 2,201,235 
Average number of miles per car per day, 95. 
Average number of passengers per trip, 60. 


In Chicago, where air cars were introduced for night service in place of 
horse cars, it has resulted in more than doubling the number of passengers 
carried during those hours. 
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We're making a Specialty of 


Filling the foundryman’s wants. We’re making a specialty of doing this 
neatly, quickly, and in a way that puts money in his pocket. 

We don’t undertake any job belonging to the iceman. We don’t know 
anything about cutlery. We couldn’t write a respectable looking article about 
lemon squeezers. Our ideas are very crude regarding fruit jars. Our experi- 
ence is very limited in setting saws. 

We leave all those lines to the journals that ‘‘covereth the whole earth,’’ 

We don’t know it all and we don’t try to do it all, 

We have ‘“‘ boiled down”? and concentrated all our ‘‘know how’”’ to the 
formerly neglected foundry business. 

We dish up every month the most appetizing nourishment for all kinds of 
foundries. Nothing but foundries mind you. 

Everyone has paid for his meal ticket too, Not a deadhead sits at our 
table. No ‘‘free soup’’ goes with us, 

Let us sandwich in an advertisement of the stuff you want the foundries 
to buy. 

It will be masticated all right. The orders you will get thereafter will 
show you that you have not advertised in vain. 


THE FOUNDRY, 


DETROIT, °° °° °° HMECHIGAN. 
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CORNELL & UNDERHILL Janney, Steinmetz & Co., 


COLD DRAWN, HOT PRESSED 

Ww ht d Cc t I Pi AND FORGED 

a a on 

ye oe wr STEEL SHAPES 

a AND SPECIALTIES 
$ Artesian and Oil Well Casing % 

aie SEAMLESS COLD DRAWN 

} Iron and Brass Fittings STEEL SHELLS, CYLINDERS 
Valves and Cocks AND TANKS 
Gate Valve and Hydrants Armia or luis peng Ben 
§ Freight, Mine and Dump Cars wel 
$ Portable Track and Switches 
Car Wheelsof every description 


13 GOLD STREET. 
TELEPHONES, CABLE ADDRESS, DREXEL BUILDING, 


4 FRANKLIN 2032-2033, *' CUBE," NEW YORK. — PHILADELPHIA. 
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SEAMLESS STEEL TUBING, HEAVY SECTION 
TUBES, HYDRAULIC FORGINGS FOR 
CREAM SEPARATOR BOWLS, 
SEAMLESS STEEL TESTED 
TANKS OF SUNDRY 
DIAMETERS. 
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°PEDRICK & AYER Co., } 
PHILADELPHIA, ” < 


XK Ee _» 
COMPRESSORS 


These Compressors will compress more air 
at lees cost than any other make, requiring no 
attention other than oiling ; entirely automatic 
in actiap, noe’ and starting as air is re- 
quired. Specially adapted for foundry use. 
Can be run in series; if so, no stoppage 
possible. 







COMPRESSED AIR 
RIVETERS,HOISTS, 
CRANES ano OTHER 
TOOLS. 


Send for Catalogue. 


= Manning, Maxwell & Moore, 
a Sore Acenrts, 

85, 87, 89 LIBERTY ST., N. Y. 

22 SO. CANAL ST., CHICAGO, ILL. ¢ 

PARK BLDG., PITTSBURGH, PA. : 

WILLIAMSON BLOG., CLEVELAND,O. § 
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WHEELER CONDENSER & ENGINEERING CO. 


we . ., 








NEW YORK. 
" 7 SURFACE 
or = 5 y. ne CONDENSERS 
MARINE T he Mounted on 
wail Combined Ate 
STATIONARY a 
Circulating 
SERVICE, Pumps. 


PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER; WHEELER LIGHTHALL SURFACE CONDENSER; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER 
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The Stearns-Roger Manufacturing Company, 
: CONSTRUCTING ENGINEERS. | 
r Mills, Electric Plants_ a | 
| 
| 












«~_____Compressed Air Plants of any capacity. | 
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ROGER’S ITIPROVED CRUSHING ROLLS. 


Patented in the United States and Foreign Countries. 


‘These Rolls have been running very satisfactorily and appear to us to be unquestionably E 
the best type of roll yet devised. General Manager, 
MOLLIE GIBSON & A. J. MILLS, Aspen, Colorado.” 






Manufacturers of all classes of Machinery for Mining and Metallurgical requirements. 
MAIN OFFICE, 1718-24 CALIFORNIA STREET, DENVER, COLO., U. S. A. 
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, engineering. architectural, elec 
§ mechanicri industries. It has 
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ENGINEERING 
MAGAZINE 


AN INDUSTRIAL REVIEW 





* The Engineering Magazine has been aptly described as 


SS ' The Century of the industrial world and the Review o 


Reviews to euginecring literature —the twoin one.” Its 


s leading articles treat the subjects uppermost in importance 


jn industrial affairs. Its contributors include the foremost 


S men of oyr.times. It gives each ‘month an. exhaustive 
» Review and Index to the world-wide range of technical 


literature — Ameiican, English, French, and German. It 


is read in every nook and Corner of the civilized world. It 

% is founded upon the idea of meetingthe requirements of the 

busy and brainy men who mana me, Cade oe for the 
a 


, tuilroad, mining, and 
bona-fide cfrcu- 
lation among such men than has ever been attained by an 


S ehgineering journal in all the history'of industria} literature. 
‘ wa priceless to the active man who needs to keep in touch 


th current developments. Its every page carries a living 


. interest for intelligent readers who are in any way con- 
Sy cerned with modern jndustriml enterprises. Its subscribers 


are its warmest advocates and the.Magazine itself is its 


NS best solicitor. Sample copy free. - 


30 Cents a Number; $3.00 a Year. 


THE ENGINEERING MAGAZINE, 
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McKiernan Drill Co., 


120 LIBERTY STREET, 
NEW YORK, 


MANUFACTURERS OF 


Rock Drills, Etc. 
Air Compressors 


Various Types. Special Designs. Suitable 
for all Dynamic Purposes. 


SOLE AGENTS FOR THE 








~ $20-522 Liberty St., New-York, U.S. A. 





Kennedy Patent Air Lift. 








ber 
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. 
By FRANK RICHARDS. 


‘Compressed Air. 


Practical information upon Air-Compression y 
and the Transmission and Application 

of Compressed Air. c 

12mo, cloth, $1.50} 


} «=: Sohn Wiley & Sons, New York. 
. 
7 
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C. & G. COOPER CO. 


MT. VERNON, OHIO. 


CORLISS ENGINES. 


CompounpD. 





TRIPLE EXPANSION. 
SINGLE CYLINDER. 


Of all sizes up to 3,000 
Horse-power. 





— FOR — 
FACTORIES, RAILWAYS, ELECTRIC LIGHTING, 
ROLLING MILLS, AND ALL KINDS 
OF MANUFACTURING. 





CORRESPONDENCE SOLICITED. 
HOME OFFICE: MT. VERNON, OHIO. 
NEW YORK: Room 1022 Havemeyer Building, F. W. IREDELL, Mer. 
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rs Our salesman recently left his sample hammer over night oe 
# ata machine-shop where he had shownit. He went for it the & 
@ next day, but they refused to give it up, and told him to send them bill forit. They hadtried » 
@ three kinds on some urgent work, and ours was the only one that would do the work. Kx 
~ Prove our tools at our cost. Send for one on trial, and return it if it doesn’t do better work 
@ than any other kind. : oe 
oe Send for Catalog of our Pneumatic Chipping and Riveting Hammers, Piston Drills, Rotary & 
SS Drills, Rammers, etc. + 
+2 +2 
* PHILADELPHIA PNEUMATIC TOOL CO., $ 
“* NEW YORK, PHILADELPHIA, PITTSBURG, BOSTON. ¢# 
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ComPRESSED AiR Pumps For ALL PuRPOSES. 


¢ GLEASON-PETERS AIR PUMP CO., 20 West Houston Street, NW. Y.! 
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BULLOCK DIAMOND DRILLS § 


3 Received the ONLY award made to Diamond Pointed Prospecting Core 
Drills at the 


PARIS EXPOSITION 


A GOLD MEDAL. M. C. BULLOCK MFG. CO., CHICAGO. : 
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sed t. Officers of all Railroads 


22m osama) THe POCKET LIST or 


m Price. 


$1.00 per annum. RAILROAD OFFICIALS 
THE OFFICIAL Advertising rates on application. 
RAILWAY EQUIPMENT i MONIALY) 


ptive of freight and pas- 


REGISTER —e cars of the Railways aud Private Companies ia 


e United States, Canada and Mezico. 
Subscription Price, @5.00 per annum. Single copies, $1.00, 
THE RAILWAY EQUIPMENT & PUBLICATION CQO 
24 Park Place, New York, 








AIR BR SH We are making and selling the 


best Art Tool in use. Applies color 

by ae of air, enabling the artist to 

do better work and savetime. No 

Wy studio complete withoutit. Cir- 
a culars free. 

Address, AIR BRUSH [IPG. CO. 

K,, 60 Nassau St.,Rockford,IIL,U.S,A. 
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FOUNDRY 
MOULDING 
MACHINES 


OPERATED BY 


COMPRESSED AIR. 


Vibrator principle, avoiding strip- 
ping plates and expensive pat- 
terns, for both power and 

hand ramming. 


2.0%. 
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Write us to learn how nearly we 
have reduced pattern cost to nothing. 


Se ae ae ae ae ae ae ae Sie Me Die 


THE TABOR M’F’G CO, 
ELIZABETH, N. J. 
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THE INGERSOLL-SERGEANT 


AIR COMPRESSOR 





Has been adopted by the PENNSYLVANIA RAILROAD after severe tests 
and a long experience with all the best American Air Compressors. 





Only the safest and best 


ee AIR ee 
COMPRESSOR 


is fit to serve to move 
Railway Switches. 


These are permanent 
plants where economy, 
reliability of action, and 
safety, are the controlling 
conditions, 

The 

PENNSYLVANIA 

RAILROAD 


in its reference to Railway 
improvements during the 
19th Century, uses the 
following language: 

















“Along with the automatic 
signal came also an automatic 
switch, which to-day has been 
developed into a marvelous state 
of accuracy. Worked by the 
action of compressed air. op- 
erated by means of electricity, 
there is no trusting to levers 
= oe pated phy Ingersoll-Sergeant ** Class H * Compound Air Compressor. 
costly but necessary, collisions, those modern types of Scylla and Charybdis, are rendered of but 
infrequent occurrence and railroad travelling is made as secure as a journey by foot.” 

On this great system 25 Ingersoll Sergeant 
Air Compressors are used. ___._.—_m. ... 

Used also by the Reading Railroad, Chicago and North Western, Boston & 
Maine, The Erie, The Mexican Central, and many otbers. 
Rocke DRILLS. 

In high duty air compressor service the best is always the cheapest. 


MINGERSOLL SERGEANT cane 


26 CORTLANDT ST., NEW YORK. 


CHICAGO, OLD COLONY BLDG. CLEVELAND O, WILLIAMSON BLDG. 
BOSTON, MASS,, 77 OLIVER STREET. 























‘* Embodying 
the 

Latest 
and 

Best 
Practice.’ 











‘* Fittingly 
Representative 
of an 
Age of 
Progress.”’ 











Air 
Compressors 


For Operating 
PNEUMATIC TOOLS, 
HOISTS, ROCK DRILLS 

and every other application of Com. 


pressed Air. 


CLAYTON AIR LIFT SYSTEM 
BREWERS AIR PUMPS Clayton Steam Duplex Type. 


CLAYTON AIR. COMPRESSOR WORKS, 


Catalogue. 26 CORTLANDT ST., NEW YORK. 





























